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CHRISTIAN ALBERT THEODOR BILLROTH (1829-1894) 

JD ILLROTH joined Langenbeck’s clinic these new technics, and he accomplished 


as an assistant in 1854, In this brilliant circle 
he came into close contact with Meckel, von 
Hemsbach, v^on Barensprung, von Graefe, 
and ^Vilms. He became a friend of Johannes 
Muller’s son, and then of Muller Irimself. 
Stimulated by this great man, Billroth began 
to devote himself to pathological histolog)’. 
His chief, Langcnbeck, removed many tumors, 
and Billroth plunged into a microscopic study 
of this material. In 1855 the first fruit of this 
work appeared, a monograph on polyps. Bill- 
roth described and classified a series of these 
growths and emphasized that they did not 
ordinarily undergo carcinomatous degener- 
ation. 

This was the beginning of an absorbing in- 
terest in tumors ^vhich dominated a long 
surgical career. Billroth, it is fair to say, con- 
tributed more to the subject of tumors than 
any other surgeon who ever lived. To be sure, 
his career embraced the period in which the 
development of microscopic patholog)' and 
antiseptic surgery took place, making effec- 
tive cancer surger)' possible for the first time. 
Yet Billroth ^vas among the first to master 


more with them than any man of liis time. 

Although Billroth made important contri- 
butions concerning the surgical attack on most 
types of cancer, he is best kno\s-n for haHng 
performed the first total lai^mgectomy 
(Ueber die erste durch Th. Billroth am 
Menschen, ausgefiihrte Kehlkopf-Exstirpa- 
tion und die Anwendung eincs kiinstlichen 
Kehlkopfes. Von Carl Gussenbauer: Arch. f. 
klin. Chir. 17:343, 1874). the first abdominal 
resection of a bladder tumor (Exstirpation 
eines Harnblascnmyoms nach vorausgehend- 
em tiefen und hohen Blasenschnitt, Heilung. 
Von Carl Gussenbauer: Arch. f. klin. Chir. 
18:411, 1875), and the first successful re- 
section of the pylorus (Offencs Schreiben an 
Herrn Dr. L. 'Wittelshofer. Von Prof. Th. 
Billroth: ^Vien. mcd. Wchnschr. 31:161, 
1881). 

It was Billroth’s custom, both at Zurich 
and Vienna, to report all his surgical results 
each year. His Chiiiirgischc Klinik, Wiev, in 
which the treatment of a great number of 
cases of carcinoma was discussed, had a 
world-wide influence on cancer surger)'. — 
Cuskmar? D. Haagensen, M.D. 



SEPTEMBER, 1950 


Carcinoma of the Brf^\st. Recurrence and Survival in 203 Patients 

A. H. Robnett, m.d., et al. Ibl 

Surgical Treatment of Cancer of the Lower Bowel 

Harry E. Bacon, m.d., and Illydio Sauer, m.d. 773 

Radioactive Phosphorus. I. In the Tre.atment of Lymphatic Leukemia 

Henry D. Diamond, m.d., et al. 779 

The Carcinogenic Action of Benzidine SolAiie Spitz, m.d., et al. 789 

Primary Diffuse Tumors of the Meni.ncf.s (So-Called Me.ntngeal Me.ni.n- 

GiOMATOSisj Boyd K. Black, m.d., and James H'. Kernohan, m.d. 803 

Solitary Fibrous Mesothelioma of the Peritoneum 

Arthur Purdy Stout, M.d. 820 

Embryonal Rhabdomyosarcoma of the Head and Neck in Children and 

Adolesce.nts G. Dorr Stobbe, m.d., and Harold IF. Dargeon, m.d. 826 

Primary Carcinoma of the Liixr with Extensive Skeletal Metastasis and 

Panmyelophthisis Oscar Auerbach, m.d., and Sidney Trubowilz, m.d. 837 

Steroid Excretion in Patients Receiving .-\ntifolic .Acid Co.mpounds 

Emanuel B. Schoenbach, m.d., et al. S-i-l 

Studies on the Mechanism of .Action of Che.motherapeutic .Agents in 
Cancer. I. .A Sex Difference in Toxicity to the Folic Acid .Analogue, 
4-.Amino-pteroylglutamic .Acid Abraham Goldin, ph.d., et al. 849 

Studies on the Mechanism of .Actio.n of Chemotherapeutic .Agents in 
Cancer. II. Require.me.nts for the Preve.ntion of Aminopterin Toxic- 
m" BY Folic .Acid i.n Mice Ezra M. Greenspan, m.d., et (A. 856 

Studies on the Mechanism of .Action of Chemotherapeutic .Agents in 
Cancer. III. Relationship of Genital Grouth Response in Mice to 
THE Folic Acid .Analogue, 4-Ami.no-pteroylglutamic .Acid 

Emanuel B. Schoenbach, m.d., et al. 864 

Studies on the Role of Folic .Acid i.n the Leuke.mic Process 

Howard E. Skipper, ph.d., et al. 871 

Interference betivee.n Certain Neurotropic Viruses and Tiuv.nspla.ntable 

Mouse Tuniors Hilary Koprowski, m.d., and Thomas IF. Horton 874 

Further Studies on the Destructive Effect of the Virus of Russian Far 
East Encephalitis on the Transplantable Mouse Sarcoma i8o 

Alice E. Moore, m.d., and Sheelagh O’Connor, b.a. 886 

Development of Malignant Lymphoma in Some of the A'oung Rats Suckled 
BY Mothers Receiving Methylcholanthkene by^ Stomach Tube Only 

DURING THE LACTATION PERIOD. PRELIMINARY REPORT 

Harry Shay, m.d., et al. 891 

The Effect of Azaguantne o.n Mitosis in Normal and Neoplastic Tissues 

Daniel M. Shapiro, m.d., et al. 896 

Co-operative Effects of Endocrinological Factors and Processes of .Ageing 
in Producing .Adenom.vLike Structures i.n Rats 

V. Korenchevsky, m.d., and S. K. Paris, b.sc. 903 

923 


Selected Cancer Abstracts 




GRANTS AND FELLOWSHIPS IN 
CANCER RESEARCH 


The Committee on Grotvth of the National Research Council, acting for the 
American Cancer Society, is accepting applications for grants and fellots'ships. 
Applications for new grants will be received until October 1. Investigators notv 
receiving grants will be notified individually regarding application for the ex- 
tension of these grants. Final decision on grant applications will be made early 
in 1951. Grants approved at this time ordinarily tvill become effective July 1, 1951. 

Fellotvships available include both Fellowships in Cancer Research of the 
American Cancer Society and Damon Runyon Clinical Research Fellowships, 
financed by a grant from the Damon Runyon Memorial Fund to the American 
Cancer Society. Fellowship applications may be submitted at any time. Those 
received prior to November 1 will be acted upon by the Committee on Growth 
in December. Those received between November 1 and March 1 will be acted 
upon in April. Fellowships ordinarily rvill begin July 1, though this date may be 
varied at the request of the applicant. 

During the past year the American Cancer Society, Inc., on recommendation 
of the Committee on Growth, has awarded grants and fellowships approximating 
52,000,000. A program of similar magnitude is contemplated for the coming year. 

Communications should be addressed to the Executive Secretai 7 , Committee 
on Grotvth, National Research Council, 2101 Constitution Avenue, N.^V., Wash- 
ington 25, D. C. 


GRANTS FOR ENVIRONMENTAL CANCER RESEARCH 

The Committee on Grotvth of the National Research Council, adviser for re- 
search to the American Cancer Society, announces the formation of a Panel on 
Environmental Cancer tvith the following membership; Dr. ^Villard Machle, 
Chairman, Dr. Francis Heyroth, Dr. George H. Gehrmann, Dr. Herman Lisco, 
and Dr. Norton Nelson. 

Increasing realization of the importance of further research in environmental 
cancer led to the creation of this new panel that, at the outset, will concern itself 
with an evaluation of the status of knowledge in this field and with the formula- 
tion of criteria for the establishment of valid relationships between environment 
and occupation and the occurrence of cancer. The panel also -will review applica- 
tions for grants in supjjort of research in these areas. These applications, as tvith 
others submitted to the Committee on Growth, will be receit'ed until 1 October. 

Communications regarding grants may be addressed to the Executive Secretary, 
Committee on Growth, National Research Council, 2101 Constitution Avenue, 
N.W., ^Vashington 25, D. C. 



Apologia 


T 

_I_HAT cancer is attracting an ever in- 
creasing interest on the part of both the lay 
public and the profession is obvious. By pop- 
ular appeals and by government appropria- 
tions. sums have been made available for the 
investigation and treatment of cancer that 
would have appeared unbelievably large a 
few years ago. It is unlikely that such funds 
will become less: they may well increase. The 
mere e.xistence of adequate financial support 
stimulates research ; and such research is now 
in progress in many laboratories. Govern- 
mental grants for the establishment of teach- 
ing faculties. professorships of oncologs’ (pre- 
serve us from this word), will inevitably aug- 
ment interest in cancer among clinicians in 
all categories. Cancer has become a pari of 
the activity of every practitioner of medicine. 

An outlet will then surely be required for 
the publication of this steadily increasing vol- 
ume of work. It must be apparent to all au- 
thors who svait months or even more than a 
year for their manuscripts to be published by 
e.xisting journals that, despite their efforts, the 
e.xcellent journals now available seemingly 
have more material than they can publish 
within a reasonable period. AVhereas medical 
journalism is certainly overcrowded, in that 
there are far too many journals of the variety 
essentially forced upon memberships of nu- 
merous medical societies, it is by no means 
replete in publications representative of truly 
scholarly endeavor. 

Thus there is in America today no journal 
that accepts for publication papers dealing 
with all aspects of the cancer field: clinical, 
e.xperimental and educational. These cate- 
gories seem to have been separated since the 
decease of the ver}’ comprehensive American 
Journal of Cancer. Clinicians now read clin- 
ical journals; subvarieties of clinicians, their 
own special journals. Pathologists, chemists, 
physicists, biologists, statisticians, all read 
those publications that interest them and for 


the most part know only a smattering, if any- 
thing at all, about what goes on in related 
fields. The experimentalist may not have 
enough general knowledge of cancer to know 
if his experiment has a logical basis. The cli- 
nician is apt to regard the pure e.xperimen- 
talist with disdain or distrust and to forget 
that, apart from mere techniques, almost all 
advances in the clinical field, especially in 
surger)-. every extension of operability, every 
saving of life by means unknown a few dec- 
ades ago. stem from the laboratory — either 
from the experimentalist or from the clinician 
with real breadth of view who has become an 
experimentalist temporarily. Surely therefore 
there is room for a publication that under a 
single cover will present the advances in can- 
cer to readers with diverse interests. 

It is not possible, however, for one journal 
to cover so large a subject as cancer in its 
entirety. Journals devoted almost exclusively 
to the publication of experimental cancer re- 
search already e.xist and it is not our desire to 
compete with these in general, therefore, we 
wish to afford a medium for the publication 
of work dealing with human cancer. A\'e view 
this term “human cancer” in a very broad 
sense, including in it not only clinical work on 
any phase of human cancer, clinical investi- 
gation of human cancer, but also any experi- 
mental work which may be supposed to pos- 
sess a relationship, albeit remote, to human 
cancer. To illustrate briefly: work in mitotic 
poisons conducted on lower animals would 
constitute acceptable material: similarly, pa- 
pers on any phase of steroid physiology, cyto- 
chemistry'. isotopes in metabolite studies, and 
the like. Papers dealing with straight organic 
synthesis should go elsewhere; so also, those 
concerned with animal genetics. It is diffi- 
cult to describe any sharp line of demarca- 
tion. It would be better to envision a broad 
zone like the old Polish corridor trusting, 
however, that it \\'ill not engender quite so 
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much feeling on the part of the inhabitants 
of either side. 

Many journals limit the length of papers 
they publish. It is not our intention to do so. 
Rather, ^ve believe that if someone has some- 
thing worth saying space should be provided 
in \vhich to say it, assuming it is said with 
reasonable conciseness — is not padded with 
unessential material. 

Certain papers make the life of an Editor 
difficult. Such, for example, are those from 
authors who deem it necessary to go back al- 
most to Hippocrates in their quotations of 
“the literature.” In this Editor’s opinion 
much valuable space in journals is wasted 
in unnecessary reviews of past literature. He 
knoAvs of no major discoveries and certainly 
of very few advances made through reading 
and especially through quoting all that has 
been said in the past. No originality is claimed 
for this vie\vpoint, since it appears to re- 
semble that stated by Astley Cooper more 
than 100 years ago. This sort of “thesis” style 
should be discouraged and space saved for 
something more important. The occasional 
appropriate review article is, of course, in a 
different category. 

Thought has been given to the inclusion of 
case reports. Certainly many case reports con- 
stitute mere repetition of well-known facts. 
Conversely, others are of distinct value : those 
dealing with really rare entities in the tumor 
field and those leading to a significant conclu- 
sion bearing upon some point in dispute. 
Hence such case reports will be welcomed. 

Thought, too, has been given to papers in- 
volving the use of statistics, especially those 
concerned with “cure” of cancer. Medical 
statistics are great deceivers; they may mean 
much or little depending upon how they are 
obtained. A clinician reporting his cure rate 
after selection of those cases that he believes 
he has a chance of curing by virtue of the 
skill he may himself possess, or by those 
means of treatment in which he happens to 
be trained, is not presenting the true picture 
of the disease. He must present end results 
for all cases presenting themselves to him ir- 
respective of whether or not they may in the 
begiiniing appear cxirable. Once having done 
so he may subdivide his material as he sees 


fit. The common tendency to present eancer 
cure rates in glo\ving figures and in a sort of 
competitive spirit for the best five-year end 
results does not aid the patient with cancer. 

We trust that adequate illustration can be 
furnished all authors. Authors should realize, 
however, that adequate illustration depends 
not only upon the willingness of the publisher 
to publish and on the quality of his repro- 
duction but also, and to a much greater ex- 
tent, upon the quality of the material sub- 
mitted for publication. It is useless to submit 
poor photographs from poorly prepared sub- 
ject matter and expect presentable results. 
An illustration must tell something to the 
reader and not merely mean something to the 
person who has seen the original material. 
Small size or, in photomicrographs, low mag- 
nifications arc to be discouraged. Our fin- 
ances do not permit us to provide illustration 
in color free of charge. 

Cancer will include a section. Current 
Cancer Literature, comprising those titles in 
the current medical literature that deal with 
neoplastic diseases. It will endeavor to pub- 
lish these promptly upon their appearance. 
Certain of these titles will be accompanied by 
abstracts. It is our intent to exercise selec- 
tion in materials to be abstracted and not to 
abstract everything written on or remotely 
dealing with cancer. A survey would seem 
to indicate that perhaps 15 per cent of papers 
justify an abstract. Such books as properly 
belong in the cancer bibliography will be 
cited there with a deseriptive abstract outlin- 
ing the scope and purpose of the book, or, in 
revised editions, the scope of the revision. 

The American Cancer Society has put its 
heart into the new journal. It has not 
stinted in its financial aid. All those physi- 
cians and investigators asked to aid as mem- 
bers of the Advisory Editorial Board have ac- 
cepted and to these men go the thanks of 
both the Society and the Editor. 

Finally, the Editor is the time-honored tar- 
get for criticisms. Criticisms are \velcomed 
since a positive response to intelligent con- 
structive criticism may spell the difference 
between success and failure. 

Fred W. SxEtvART, m.d. 
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T 

JL^VENTY years ago the trend toward 
the use of radium and roentgen rays in the 
treatment of all types of neoplastic diseases 
was approaching its peak. At that time, ir- 
radiation was used on benign and malignant 
tumors, either before or after operation, or 
both, or as the sole method of treatment. 

With the passage of time and the accu- 
mulation of experience, our concept of the 
place held by irradiation in the treatment of 
neoplasms of bone has changed. At Memo- 
rial Hospital we have steadily inclined toward 
the belief that roentgen-ray or radium treat- 
ment is inadvisable for benign tumors of 
bone and for most associated bone condi- 
tions, particularly if the location of the le- 
sion renders surgical treatment practical. Our 
reasons are: 

1. Surgical measures yield more satisfac- 
tory results, afford an opportunity for micro- 
scopic study of the entire specimen, and 
avoid the risk of irradiating a malignant tu- 
mor under the mistaken impression that it is 
benign. 

2. Many of these benign lesions are either 
radioresistant or only slightly radioresponsive. 

3. In children, prior to epiphyseal closure, 
irradiation of lesions in the vicinity of growth 
centers may cause serious disturbances in 
bone growth with resultant shortening and 
even deformity. 

4. An undesirable and e.xtremely serious 
sequel of radiation therapy is courted: 
there is the possibility that, after an interval 
of years, bone sarcoma may develop at the 
site of the previous irradiation and a benign 
bone condition, with moderate incapacitation 
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as its most serious prognosis, may be con- 
verted into a rapidly fatal disease. 

It is to this sequel that we tvish to call at- 
tention here. We propose to summarize the 
literature dealing with both c.xperimental and 
clinical production of bone sarcoma by irra- 
diation; to describe eleven cases, personally 
observed, in which bone sarcoma developed 
at a period considerably subsequent to irradi- 
ation of benign bone tumors or of normal 
bone; to point out that when this sequel does 
occur, its presence is suggested by several clin- 
ically observable signs; and finally, to empha- 
size the hazard involved in the wide use of 
irradiation for nonmalignant lesions of bone. 

Experimental Production of Bone 
Sarcoma by Irradiation 

Bone sarcomas have been produced experi- 
mentally by irradiation (see Table I) . In four 
separate experiments, the bones of rabbits, 
rats, guinea pigs and fowl were given roent- 
gen-ray irradiation; in nine others, radium 
and/or its emanation, radon, was adminis- 
tered by subperiosteal, intramedullary', or in- 
travenous routes. 

In the earlier experiments of Marie, Clu- 
net, and Raulot-Lapointe-^ and Lacassag- 
ne,2i, 22 it was thought that chronic inflamma- 
tion was a concomitant condition necessary 
for the production of sarcoma by irradiation. 
In line with the concept, a specific bacteri- 
um, Streptococcus caviae, was isolated and 
assumed to be essential to the production of 
bone sarcoma. Later, however, workers used 
irradiation alone effectively; and Dunlap et 
al. produced transplantable osteogenic sarco- 
ma by feeding rats 100 /^gm. of radium. 

Not all of the irradiated animals developed 
sarcoma, but in those that did, a relatively 
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Table 1 

EXPERIMENTAL PRODUCTION OF BONE SARCOMA 


Authors 

Dale 

Animal 

Dose 

Other 

condition 

Type of 
irradia- 
tion 

Interval 
between 
last irrad. 
and sarcoma 

Final 

Pathology 

Report 

Marie, 1910 

Clunet, & 
Raulot-Lapointc 

rat 

large j 

soft 

rays 

irradi- 

ation' 

ulcer 

x-rays 

14 mos. 

Polymorphous- 
cell sarcoma 

Lacassagnc 
& Vinzcnt j 

» 1929 

rabbit 

1000 r 

infcctioii 
{Streptococ- 
cus caviae) 

x-rays 

6J/2 nios. 

Osteogenic 

sarcoma 

y 

j 


rabbit 

1980 r 

infection 

x-rays 

36 nios. 

Fibrosarcoma ^ 

Schiirch & 
Uehlinger 

1931 

rabbit 

I p-gm- 
sub- 
perios- 
teally 

none 

radium 

18 mos. 

Spindle-cell 
sarcoma with 
cartilage and 
osseous tissues 

Sabin, 

Doan, & 
Forkncr 

1932 

rabbit 

5-1 P-gm. 
intraven. 

{5 rabbits) ; 
7.7 cc. of 
mesothorium 
(4 rabbits) 

none 

radium 

chloride 

mesothorium 

1 1- 1 9 mos. 

Osteogenic 
sarcoma in 2 
of 7 animals 

Lacassagne 

1933 

rabbit 

total of 

1980 r 

infection 

x-rays 

33 ^os. 

Periosteal 

spindle-cell 

sarcoma 

Schiirch & 
Uehlinger 

1935 

rabbit 

vaseline 

gauze 

with 

2.5 ixgm. 

none 

radium or 
mesothorium 

18-21 mos. 

In 5 of 22 
animals: 3 were 
osteoblastic and 
2 were poly- 
morphous- or 
spindle-cell 
sarcoma 

jentzer 

1936 

rabbit 

none 

none 

radium 

7 

Osteogenic 

sarcoma 

Ross 

1936 

rabbit 

o.i [igm. 

none 

radium ele- 
ment pack 

7 

Osteogenic 

sarcoma 

Ludin 

1937 

rabbit 

8000 r in 

6)4 inos. 

none 

x-rays 

7 

Chondro- 

sarcoma 

Daels & 
Biltris 

1931 

guinea 

pig 



radium, 

paraffin, 

diatomaceous 

earth 

7 

Osteogenic 

sarcoma 

Hcllncr 

1937 

rabbit 

2450 
mg. hrs. 

none 

radium ele- 
ment pack 
(e.xternal 
application) 

24 mos. 

Polymorphous- 
cell sarcoma 

Schiirch & 
Uehlinger 

1937 

rabbit 

0.0005 

pgm. 

none 

mesothorium 

2 1-29 mos. 

Osteogenic 
sarcoma in 1 4 
of 21 rabbits 

Daels & 
Biltris 

1937 

fowl 

Collodion 

strips 

with 

radium 

sulfate 

none 

radium 

sulfate 

4-5 yrs. 

Osteogenic 
sarcoma 
in 2 birds 

Dunlap, 
Aub, Evans 
Harris 

1944 

rat 

feeding 
of too ngm. 

none 

radium 

average 
of 12 mos. 

T ransplantablc 

osteogenic 

sarcoma 
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long postexposure time interval — vaning 
from six months to four to five years — 
elapsed before the tumor became evident. 
The histology of the subsequent lesions was 
varied and included fibrosarcoma, spindle- 
cell sarcoma, chondrosarcoma and, most fre- 
quently, osteogenic sarcoma. 

Bone Sarcoma in Man Developing 
Following Irradiation 

The literature on clinical material includes 
the group of European patients with bone 
and joint tuberculosis who were treated by 
roentgen rays and subsequently developed 
sarcomas, Martland’s now-famous collection 
of osteogenic sarcomas in radium-dial paint- 
ers, and Hatcher’s three cases. 

The European group is usually listed as 
comprising eighteen cases. Actually, fourteen 
of these may be said to ha%’c been osseous, 
rather than soft-tissue, sarcomas, and it is 
\vith these that we are pardcularly con- 
cerned. Thirteen were diagnosed clinically 
as tuberculosis, svhich was histologically 
proved in only three; the fourteenth, as 
chronic arthritis. In thirteen instances, roent- 
gen-ray therapy was used but the factors of 
therapy were not explicitly defined so that 
the tumor doses cannot now be estimated. 
The reports give the impression, however, 
that excessive amounts of irradiation were 
administered at frequent intervals and for a 
considerable period of time. The remaining 
case was treated by a combination of radi- 
um-emanation potions and radium-chloride 
injections for a very high total dose. 

As was the case in the experimental animal 
tumors, an extended latent period intervened 
between the last roentgen-ray or radium 
treatment and the first clinical evidence of 
sarcoma: three to twelve years with an av- 
erage interval of six and two-tenths years. 
The average age of the patients at the time 
the sarcoma appeared was 22.2 years, with 
the majority ranging between 1 1 and 25 
years. 

Histologically, the sarcomas proved to be 
various types of osteogenic sarcoma with a 
preponderance of cartilaginous elements in 
many. Cartilage appeared in all three of 
Hatcher’s cases. In three patients of the Eu- 
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ropcan series (Denks’. Marsch’s, and Beck’s 
fourth case) definite tubercles were present, 
but these were not in continuity with the sar- 
coma. Tubercles were not found in the final 
specimen in the remaining ten. 

The diagnosis of tuberculosis in these cases 
was thought to suggest, along with the early 
experiments, that chronic inflammation was 
nccessaiy' to the development of irradiation 
bone sarcoma. Martland’s ten cases of osteo- 
genic sarcoma that ensued in radium-dial 
workers from sev'en to twelve years after ex- 
posure is evidence to the contrary’. Of this 
group, there were eight osteogenic sarcomas 
— seven of medullaiy' and one of periosteal 
origin. There were also an osteochondrosar- 
coma and a periosteal fibrosarcoma. 

Hatcher has added three cases in only one 
of which was chronic inflammation a prom- 
inent feature, and. in that instance, it was the 
result of overirradiation rather than a pri- 
mary condition. One of his patients (see 
Table 2) had a chondroblastoma of the tibia 
which received an appro.ximate tumor dose 
of 7000 to 8000 r. but the osteogenic sar- 
coma that followed six years after the roent- 
gen-ray therapy was in the fibula within the 
field of irradiation; the original tibial lesion 
remained sclerosed. His second case was in- 
itially a histologically proved benign giant- 
cell tumor of the radius that was irradiated 
with an unknown quantity of radium and 
roentgen ra)S, sufficient, however, to cause 
skin ulceration and infection and atrophic, 
exfoliative dermatitis overling the involved 
bone. The tumor of the radius was subse- 
quently resected, but a fibrosarcoma devel- 
oped eleven years later in the portion of the 
ulna that lay ^vithin the path of the thera- 
peutic beam. In his third case, a primaiy 
chondrosarcoma developed in a presumably 
normal rib that lay within the field of roent- 
gen-ray therapy used tw'elve years previously 
subsequent to a radical mastectomy. 

Jafle^^ reports a lesion of the humerus 
“almost certainly a bone cyst [that] was mis- 
diagnosed as a giant-cell tumor and given a 
course of irradiation therapy, with baleful 
consequences. In this case, si.x years after the 
radiation treatment, a fibrosarcoma devel- 
oped in the radiated lesion.” 



COLLECTED CLINICAL CASES OF BONE SARCOMA FOLLOWING RADIUM OR ROENTGEN-RAY THERAPY 

(Exclusive of Martland’s Ten Cases) 
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In another communication, Jaffe, Lichten- 
stein and Portis, in discussing the therapy of 
giant-cell tumors of bone that are accessible 
to surgeiy’ argue against the use of radiother- 
apy by noting that “there has been an appar- 
ent increase in the number of aggressive and 
malignant metastasizing giant cell tumors 
since the era of radiation therapy began. It 
is possible, of course, that such reports reflect 
simply a keener interest in the subject, but 
the burden of proof lies on those who support 
the use of irradiation, since the earlier ^^Tit- 
ers have generally stated that death of pa- 
tients with giant cell tumor eventually result- 
ed from hemorrhage or infection rather than 
malignancy. Furthermore, our files include 
the records of two patients in each of whom 
malignant transformation of a giant ceil 
tumor and pulmonary' metastasis developed 
a number of years after ostensible improve- 
ment or ‘cure’ following radiation therapy. 
Altogether, the foregoing observations are 
not intended to imply that carefully con- 
trolled therapeutic irradiation of a giant cell 
tumor is necessarily hazardous in all instances, 
but they arc disturbing enough to suggest 
that the problem requires renewed considera- 
tion.” IVe are in complete accord snth this 
conclusion. 

The literature concerned with the “spon- 
taneous” malignant change of a benign bone 
lesion contains several cases that might be 
examples of irradiation-produced sarcomas. 
Indeed, several authors in this group suggest 
this possible cause-effect relationship. Thus 
Kilgore, in discussing his hesitancy in using 
roentgen-ray therapy in a progressively ma- 
lignant lesion in a 37-year-old woman who 
had refused surgeiy, states that “modem ‘deep 
therapy’ is still relatively new and we prob- 
ably do not yet know the whole stoiy of its 
undesirable efifects on non-malignant tissue.” 
He quotes as object lesson the foregoing sar- 
comas that have been reported as developing 
in joint tuberculosis. 

Although the case that Kilgore reports cer- 
tainly progressed from a oenign to a malig- 
nant tumor without irradiation, the histoiy' 
is that of a lesion that seemed to have pos- 
sessed progressive tendencies from its clin- 
ically determinable inception. In his article. 
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however, there is mentioned a case of Fran- 
cisco, Pusitz, and Gerundo. 

A 9-month-old child had a “soap bubble” 
central lesion below the upper epiphysis of 
the tibia, that was regarded as a bone cyst 
and was given roentgen-ray therapy for a 
year, factors unknown. Extensive calcifica- 
tion of the lesion was observed five years later 
and she was regarded as cured. At 9 years of 
age, pain returned to the area of the original 
lesion after a local trauma, a chondrosarco- 
ma was found, and the limb amputated. The 
authors interpreted the early lesion as a bone 
cyst, but no microscopic report of its benign 
nature was available. 

Kilgore thought that it might have been a 
cartilaginous rest, but the irradiation, the 
latent period of nine years, and the malig- 
nant change are certainly to be noted for 
possible interrelationship. 

Pique and Schajowicz report two cases: 

In 1931, a 41-year-old woman injured her 
knee and a roentgenogram showed a tumor 
involving the internal condyle of the femur 
which was treated for the next year \vith in- 
terrupted doses of roentgen rays, factors un- 
known. Two years later, she came to the hos- 
pital from which the report stems, and an 
operation yielded a thick grayish membrane 
lining a cystlike cavity, but no specimen was 
analyzed histologically at that time; a tibial 
transplant was inserted. A roentgenogram 
in 1938 showed increased density in the zone 
of the operation. At the end of that year she 
developed pain in the area ^vhich rapidly 
changed from intermittent to continuous and 
eventually became unbearable. A rapidly 
growing mass appeared at the site. 

Because amputation was refused, an as- 
piration biopsy was performed. This showed 
a fibroblastic sarcoma with many atypical cells 
and many typical and atypical mitoses. She 
received further roentgen-ray treatment and 
died six months later of pulmonary metas- 
tases. 

The authors comment that a lag period 
occurred eight years after the onset of the 
tumor and seven years after irradiation, and 
that the gross anatomical form of the orig- 
inal lesion suggested a giant-cell tumor — 
most certainly a nonmalignant lesion. 

The second case occurred in a 19-year-old 
girl who fell and hit the medial surface of 
her tibia in December, 1938. A tumor was 


noticed the next day; one week later a roent- 
genogram was taken and a curettement per- 
formed, followed by forty roentgen-ray treat- 
ments. Pain returned in three months at 
which time a necrosis of the superior one- 
third of the tibia ^\'as observed in the roent- 
genogram as well as an ulceration overlying 
this area and the popliteal space. The skin 
showed irradiation changes that extended to 
the bone in one place. This area finally epitlic- 
lized but in Decembe2', 1944, intense pain 
returned and there was roentgenographic evi- 
dence of a fracture of the femur and osteo- 
lytic changes in both tibia and femur. The 
original biopsy, made six years previously, 
was reviewed and proved to be that of a 
benign giant-cell tumor, jaffe’s grading I to 
II. An amputation was performed. The tu- 
mor mass was found to involve both the up- 
per tibia and the lower femur. 

Microscopically, giant cells were no longer 
present but instead there was a typical fibro- 
blastic sarcoma made up of fusiform cells 
presenting atypical changes and atypical mi- 
toses, with an abundance of collagen. 

The authors did not believe that this case 
was initiated by roentgen-ray thcrapj', for 
they had a similar case that had gone eight 
years without sarcomatous degeneration. As 
will be seen later, twenty-t\vo years elapsed 
between irradiation and the development of 
sarcoma in one of our cases of benign giant- 
cell tumor. 

Brunschwig reports a scries of nine cases 
of giant-cell tumors of bone in which irradia- 
tion — or curettage followed by irradiation — 
had been used from three and one-half to 
twelve years previously. These were followed 
carefully in order to observe the changes, 
either microscopic or roentgenographic, that 
occurred at the tumor site. 

One (Case IX) ^\’as in a 20-year-old-wom- 
an who had a “scraping” in 1921 for a lesion 
of the radius the size of a hen’s egg; in the 
next two years this was followed by numerous 
roentgen treatments and radium applications, 
but it is impossible to obtain information as 
to the dosage. A draining sinus developed 
that, on re-exploration by curettage, yielded 
tissue diagnosed as giant-cell sarcoma. Be- 
cause of the draining sinus and erosion of the 
distal radius, a sequestrectomy was performed 
in 1928 and, in 1929, an osteotomy of the 
lower end of ulna, to correct hand position. 
No further sinuses ensued. In 1934, eleven 
years after her previous roentgen-ray therapy. 
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a tender swelling developed over the lower 
end of the ulna and a inultilocular, expand- 
ing c\stic lesion was found on the outer as- 
pect “away from the suiface that was adja- 
cent to the affected (but since removed) 
radius.” A giaft was inserted; and in 1937, 
the patient was apparently without evidence 
of recurrence. 

The histological report showed the tumor 
to be an expanding highly osteolytic lesion 
composed of spindle cells varying in si/e, 
shape, and arrangement and exhibiting nu- 
merous mitotic figures. Throughout the sec- 
tion were numerous small giant cells of the 
foreign body type and true tumor (of the 
stroma) giant cells. In some areas there was 
“tumor osteoid” tissue. Diagnosis was osteo- 
genic sarcoma of bone or giant-cell tumor 
undergoing malignant change. 

He comments that “two factors must be 
considered in etiology of the second neo- 
plasms: first, trauma, and, second, the ap- 
parent intensive roentgen and radium irradi- 
ation received to the area several years 
earlier.” 

In Simmons’ series of end results in the 
treatment of giant-cell tumors taken from the 
Bone Sarcoma Registry files. Case 295 had a 
lesion of the upper end of the femur the in- 
itial biopsy of which showed a “typical giant 
cell tumor.” Remarkable improvement fol- 
lowed an unquoted amount of high-voltage 
roentgen-ray treatment and the patient was 
considered cured. Six years later, deformity 
of the hip and nodules of the overlying skin 
appeared and a biopsy, substantiated by a 
later autopsy, showed “highly malignant os- 
teogenic sarcoma.” 

In all of these cases, there is one feature 
which seems to preclude the possibility that 
they originally represented instances of malig- 
nant giant-cell tumor or osteogenic sarcoma 
associated with many giant cells: namely, the 
long latent period of five or more years be- 
fore malignant change became evident. It is 
unlikely that a malignant tumor would have 
remained dormant for so long or that it 
would have been controlled by roentgen-rav 
therapy, only to reappear in a different his- 
tologic form years later. 

Selection of Material 

The cases that follow were self etc d to ful- 
fill certain prerequisites: 

I. There must have been microscopic or 


flJ 

roentgen ograiihic evideiK e of the rifirimalig- 
nant nature of the initial bone (ondilion. 

2. Irradiation must have been given and 
the sarcoma that subse()uently developed 
must have arisen in the area included with- 
in the radiotherapeutic beam. 

3. A relatively long, asymptomatic latent 
period must have clajjsed after irradiation 
before the clinical ajjfjcarani c of the bone 
sarcoma. In these cases, this has been longer 
than the so-f ailed five-year-( ure period. 

4. All sarcomas must have been proved 
histologically. 

'I’he clinical material falls into three gen- 
eral divisions: (a) five eases in which there 
is histological (vidence of the benign nature 
of the primary bone lesion; (b) four case' 
in sv'hich there is roentgf nographie evidence' 
of an initially be-nign bone lesion; (c) tw'f) 
eases in whieh reitntgf n-ray the-rapy vs'asme-d 
for overlying se>ft-tissue lesions, following 
whieh ostce)ge'nic sareoma deve-lope-el in nor- 
mal bones within the fie-lel of irraeliation, 

Cl.l NICA r, O t: SLR va'iioji s 
(See 'fable 3) 

Family and Patt ffidory. With tiie e'-xeep- 
tion of eases 10 and ii, the-'e were non-eon- 
tributory. 

/Igc. 'ITie ages listed in 'fable 3 are thfy'ft 
at the time of the diagno- h of the ''areorna 
and range from () to 59 ye-ar^. 'flie aver- 
age age was 34 ye-ars ssith most of the ea'-cs 
occurring be,twfeTi 21 and 39 ycar'^. Oddly 
enotigh, the youngf„st and oldf't patient' be- 
long in the third group, i.e,, tho'e in wfiorn 
sarcoma de,veIopfd within normal boras, 

'fhc relative yeaithfulne s' of the greaip is 
consistent with that Tcportul in the litera- 
ture, 'fhe Kurofjcan e.ase' cjceurred at an av- 
erage age cjf 22.2 yf,ars and two of ffareb- 
cr’s three cases were in 22- and 23'year-old 
individua Is. 

SVx. 'ffiere are seven rnale-s and femr fe- 
rnalf,s in the serie-s. 

Pane Invalved, 'flie hurneTus anef fhe fe-- 
rnur were each involved three times, fhe fibia 
fthmedd, rnanelibre', rnax'rrfa anef rib, enev. 

Initial I.eiwv, In Orenjp f, theise- v/ith a 
histoloedcally prcjved fvnign primary fesie>n, 
there were two giant-erli turne,rs eme prec/erf 
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by open biopsy and one by aspiration biopsy; 
one case each of a bone cyst and an ossifNing 
fibroma; and one in which early biopsy 
failed to show tumor cells. 

In Group II, the diagnosis by roentgeno- 
gram alone can be only presumptive. Yet, by 
assembling all available clinical data such as 
the history’, position and roentgenographic 
appearance of the lesion and age of the pa- 
tient, a reasonably accurate diagnosis can be 
made. If, in addition, one considers that from 
eight to seventeen years elapsed after roent- 
gen-ray therapy before sarcomas developed, it 
seems justifiable to consider these initial le- 
sions benign. In this group, then, there were 
two bone cysts, one fibrous dysplasia, and 
one osteoid osteoma. 

In Group III, there was roentgenographic 
evidence of underlying normal bone in both 
cases prior to irradiation. 

Type of Therapy. In ten cases, roentgen- 
ray treatment was used %vith filters ranging 
from 0.5 mm. Cu to i. mm. Cu plus 1.25 
mm. A1 filter. In the eleventh case, a radium 
emanation pack was employed. The individ- 
ual dosages ranged from 100 to 200 r X 3 to 
800 r to one port daily. Intervals of treatment 
ranged from daily through twice weekly and 
twice monthly. The initial dose of the radium 
emanation pack was 19,286 me. hrs. at 10 
cm. 

Tumor Dose. Tissue-dose calculations for 
roentgen-ray treatments were made by the 
tables in “Physical Foundations of Radiol- 
ogy”;^® those for gamma-ray treatments, 
from the calibrations made at Memorial Hos- 
pital for the equipment used. Whenever pos- 
sible, the depth of the bone below the surface 
was determined by measurements on roent- 
genograms. When suitable ones were not 
available, measurements were made on an- 
other person of approximately the same size 
and age as the patient. The calculations were 
made for the point at which the sarcoma ap- 
parently originated, or, if this was not clear, 
for the region in the affected bone that re- 
ceived the largest dose. There is considerable 
uncertainty about the exact factors used in 
roentgen-ray treatments given prior to 1930. 
Therefore, estimates of depth doses for pa- 
tients treated before that date can be consid- 
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ered as indicating only the order of magni- 
tude of the exposures received. 

All of the depth-dose tables used in the 
present calculations were obtained by meas- 
urements made in material equivalent to soft 
tissue in absorption and scattering character- 
istics. It has long been known that the ab- 
sorption of roentgen rays by bone e.xceeded 
that by soft tissue. Recently, Stenstrom has 
shown that the ionization produced in bone 
by roentgen rays of too kv. to 140 kv. is nearly 
four times that produced in soft tissue under 
the same conditions. The difference diminish- 
es with increasing voltage, so that it is only a 
few per cent for 1000 kv. roentgen rays and 
gamma rays. Despite the excellence of Sten- 
strom’s treatment of the problem not enough 
data are available at present to permit cor- 
rection of depth-dose calculations made by 
means of standard tables for the greater ion- 
ization produced in bone. The figures given 
here indicate the magnitude of the doses 
when computations arc made by conventional 
methods. It must be understood that the 
actual energy absorbed in the bones of pa- 
tients treated at the lower voltages was con- 
siderably larger than the figures would indi- 
cate. 

In a previous paper, it \vas found'*^ that 
bone doses greater than 3000 r usually caused 
permanent damage to the regenerative ca- 
pacity of normal bone. Doses greater than 
5000 r are likely to cause complete devitali- 
zation of adult bone, but the bones of chil- 
dren survive much higher doses. All the pa- 
tients in the present series c.xccpt case 6 
(I.W.) and case 7 (M.J.N.) received doses 
that would be c.xpected to cause moderate to 
profound depression of the metabolic activity 
of bone. This suggests that the development 
of osteogenic sarcoma in irradiated bone is 
analogous to the development of leukemia in 
marrow or epithelioma in skin that has under- 
gone severe atrophy from irradiation. 

Latent Period. The latent period was cal- 
culated from the date of the last roentgen- 
ray or radium treatment prior to the onset 
of the clinically determinable sarcomatous 
change. It ranged from five to twenty- two 
years and averaged eleven and two-tenths 
years. 


In four instances, roentgen-ray therapy 
was repeated once, one and three yeai-s after 
the first series; otherwise, treatment was given 
in one continuous course, which in some pa- 
tients extended over periods up to one year. 

Symptoms of Malignant Change. In all 
nine cases in -which a primarily benign lesion 
was treated, the most prominent symptom of 
malignant change was the rather sudden on- 
set of steady and progressively increasing se- 
vere pain in the area. The intensity of this 
pain readily distinguished it subjectively from 
the vague aches and pains that had been 
present in the inter\mning years. In one of 
these pain occurred only at night. In review- 
ing the cases reported in the literature, pain 
has been a consistent finding. 

Swelling in the area with or without dys- 
function was the second most consistent 
symptom. 

In the two cases in ^rhich normal bones 
changed character, tliere was no pain, but 
swelling and edema of the overlying struc- 
tures were prominent sj'inptoms. 

Certainly malignant change should be sus- 
pected and the possibility of its presence 
investigated before furtlier irradiation is ad- 
ministered, if a patient suddenly develops 
pain in the area of a previously known benign 
lesion that has remained asymptomatic for a 
period of five or more years after fairly ex- 
tensive irradiation. 

Final Diagnosis. All eleven cases in this 
scries have a final histological diagnosis. 

Osteogenic sarcomas were present in nine. 
In one of the two cases in which giant-cell 
tumor was the initial diagnosis, the sarcoma 
was seen to be adjacent to a fibrosed area, 
presumably old giant-cell tumor. In the other, 
the osteogenic sarcoma could be seen to 
merge with residual giant-cell tumor but was 
nevertheless a new and distinct entity. 

The remaining lesions diat developed 
osteogenic sarcoma were a microscopically 
proved bone cyst, an ossifying fibroma of the 
mandible, a roentgenographically diagnosed 
osteoid osteoma, a chronic productive osteitis, 
a fibrous dysplasia, a normal rib, and a nor- 
mal ethmoid. 

Chondrosarcomas developed in two cases 
of bone cyst ( roentgcnographic diagnosis). 



SARCOMA INMRRADIATED BONE • Cahati, Woodard, Highibotham, Steivart & Coiev [i 


Prognosis. Seven patients have died of dis- 
ease; one, of causes probably related to dis- 
ease. One patient is alive and well as of 
March 1947; this patient had a microscopic- 
ally proved bone cyst of the humerus, devel- 


week, for a total of 2500 r. The factors were 
200 kv., 0.5 mm. Cu filter, 50 cm. TSD. 
Treatment was completed Alarch 23, 1938. 

One year later, because there was no re- 
gression of the swelling, he \\'as given 1000 r 
to each of two 6X2 cm. portals overlying 



Fig. I. Case /. Ossifying fibroma of the mandible. 


oped a medullary osteogenic sarcoma thir- 
teen years later, and had an interscapulo- 
thoracic amputation twelve years ago. An- 
other patient is alive four years after excision 
of a sarcoma of the maxilla. 

Two patients with sarcoma are alive and 
their outlook is hopeless. 

Case Reports 

Group I. Microscopic Proof of the Benign 
Character of the Original Bone Lesion. 

Case I. W. S., male; 23 years old when 
sarcoma developed. Admitted to Memorial 
Hospital, August 30, 1946. 

In 1938, eight years before admission, 
roentgen-ray therapy was given to a swelling 
of the left jaw at another hospital; This con- 
sisted of ten treatments, 150 r each, through 
a 10 X 10 cm. portal, given three times a 


the left mandible. The factors of irradiation 
were 200 kv., i.o mm. Cu plus 1.25 mm. A 1 
filter at 50 cm. TSD. The tumor dose from 
the irradiation in 1938 and 1939 was in the 
neighborhood of 4500 r. A biopsy had been 
made just prior to this course of therapy 
(Fig. i) which was interpreted as an ossify- 
ing fibroma. 

Although the swelling persisted, the pa- 
tient was asjTnptomatic until July, 1945, six 
years after the last course of irradiation, \vhen 
pain returned to the left jaw and an un- 
erupted wisdom tooth was extracted because 
it was considered the cause of this difficulty. 
He had a purulent discharge both from the 
tooth socket and from a fistulous tract that 
developed externally. The following month, 
he underwent a partial mandibular resection 
and was told po^roperatively that he had an 
osteogenic sarcoma. For three weeks he was 
improved, but thereafter the pain and swell- 
ing returned more aggressively than before. 
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He was treated from December 4, 1945 
January 12, 1946, with 2500 r to one field 8 
X 15 cm. directly over the mandible and 
2450 r to each of two 6X8 cm. submaxil- 
lary and lateral cervical fields. From June 13 


part of the pterygoid process and styloid 
process of the temporal bone; a Padgett 
graft ^vas placed in the defect. Local recur- 
rences were excised in January' and Februar)’, 
1 947 and all of these specimens were found to 
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Fig. 2. Case i. Osteogenic sarcoma arising six years after iriadiation 
of the lesion shown in Fig. i. 


to June 26, 1946, he received 1000 r to each 
of two circular fields, 7 cm. in diameter, at 
the angle of the left mandible. In all cases, 
the factors of treatment ^vere as before. 

He was finally told there \vas nothing more 
to be done and he sought treatment at Me- 
morial Hospital. 

Physical examination sho\ved complete 
paralysis of the mandibular ramus of the sev- 
enth nerve on the left and a moderate degree 
of trismus. A 5 X 5 cm. sloughing, foul 
crater with indented ulcerated edges extend- 
ed into the mouth. This lay at the former site 
of the angle of the left jaw. The surrounding 
tissue ^vas erythematous for 3 to 4 cm. Intra- 
orally, most of the ulceration lay in the pos- 
terior third of the alveolar ridge with exten- 
sion into the gingivobuccal gutter. 

On September ii, 1946, after ligation of 
the external carotid artery and tracheostomy, 
a left mandibulectomy was performed with 
excision of the posterior and lateral maxilla. 


be osteogenic sarcoma (Fig. 2). 

In November, 1947, a note was made that 
the disease \vas then progressing rapidly, and 
that the dura had become involved. 

Interval between the last irradiation and 
sarcoma formation (i.e., exclusive of roent- 
gen-ray therapy administered after tlie sar- 
coma had developed) : six years. 

Case 3. I. H., male; 59 years old when sar- 
coma developed. Admitted to Memorial Hos- 
pital, January i2, 1925. 

The patient was admitted in January, 
1925, with a history of pain after repeated 
injuries to his left knee as a result of falls 
three years previously. At first the pain ■was 
relieved by physiotherapy, but a year before 
admission it became persistent in spite of tlris 
treatment. A biopsy and curettage ^vas then 
performed at another hospital in 1923, fol- 
lowing ^vhich he wore a splint for fifteen 
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months. The specimen was reviewed at this 
hospital and showed : . a giant cell tumor 

of bone. The giant cells arc limited to an in- 
ner zone, are rather numerous in this zone, 
many arc of very large size as in the typical 
benign type. The section, however, shows a 
zone of very' cellular tissue 12 mm. thick, 
composed of veiy few giant cells of small size 
and very' many closely packed small hyper- 
chromatic spindle cells. The section as a 
whole indicates a tumor of considerable 
growth capacity, capable of recurring lo- 
cally.” 

The patient ^^•as referred here for roent- 
gen-ray therapy and received treatments from 
January’ to August, 1925, to each of two por- 
tals: the medial and anterior lower femur: 
480 r, 200 r, 640 r, 640 r, 640 r, and 640 r. 
The factors were 190 kv., 0.5 mm. Cu and 
i mm. Al filter, 50 cm, TSD, It has been im- 
possible to calculate the tumor dose accurate- 
ly after twenty-two years because of the 
method of recording then used, but the ante- 
romedial surface of the lower end of the 
femur in the region of the tumor received 
about 3500 r and the posterolateral margin 
about 1750 r. The patient remained essential- 
ly asymptomatic except for marked limitation 
of motion of the knee joint. 

He was readmitted to Memorial Hospital 
on July 28, 1947, because the occasional in- 
termittent pain, experienced during the in- 
tervening years, had become increasingly 
severe and steady in the previous month, 
requiring the use of a cane and narcotics. 

Physical examination revealed a well- 
healed scar on the medial aspect of the knee, 
induration, drying, fibrosis, and telangiecta- 
sia of the skin overling the medial condyle. 
The medial condyle was absent, on palpation. 
There was a slight varus deformity of the 
knee. Fle.xion was limited to about 100° by 
pain. A roentgenogram at this time showed 
an irregular osteolytic area along the upper 
portion of the medial aspect of a tumor that 
occupied the medial condyle of the left fe- 
mur. 

An aspiration biopsy was performed (Fig. 
3) and a report of osteogenic sarcoma made. 
The patient was adamant in refusing ampu- 
tation. In November, 1947, an open biopsy 
was performed. The seetions revealed an os- 
teogenic sarcoma just above a calcified fi- 
brosed area that occupied the region from 
^vhich the original lesion had been removed 
surgically. Sections of this latter area showed 
calcified fibrous tissue that seemed to fill out 
the region left by removal of the benign 
giant-cell tumor; there were no signs of re- 
currence of this tumor. Again, the patient re- 


fused amputation and died Januaiy’ ii, 1948. 
No autopsy was performed and the cause of 
death was not clear. 

Interv'al between last irradiation and sar- 
coma formation: t\venty-two years. 
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Fig. 3. Case 2. Osteogenic sarcoma de- 
veloping twenty-two years after irradia- 
tion of giant-cell tumor. 

Case 3. F. B., male; 35 years old when 
sarcoma developed. Admitted to Memorial 
Hospital June 17, 1936. 

In October, 1934, the patient turned over 
on a motorcyele, landed on his right shoul- 
der, and sustained a fracture about 4 cm. be- 
low the head of the humerus. At another 
hospital, the arm was strapped in place for 
seven ^veeks; thereafter it \vas gradually re- 
turned to use although it never seemed to 
regain its full strength. 

One and a half years later, the patient sus- 
tained another fracture of the right shoulder 
from a minimal trauma. After roentgeno- 
graphic examination, the arm was immo- 
bilized with adhesive strapping and infra-red 
treatments \vere given. Finally resort was had 
to roentgen-ray therapy when roentgeno- 
grams showed what was described as a “giant 
cell tumor of the head and upper portion of 
the shaft of the right humerus.” 

Between April 21 and May 27, 1936, the 
patient received eight roentgen-ray treat- 
ments to each of three portals (superior, an- 
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terior, and posterior) measuring 10 X 15 
cm. The factors ^verc 200 kv., 0.5 mm. Cu 
and 2 mm. A 1 filter, 40 cm. TSD. This to- 
taled 1440 r, measured in air, to each of the 
three portals. It was estimated that the prox- 



Fig. 4. Case 3. Giant-ccll tumor of the 
upper humeius piior to inadiation. 


imal margin of the tumor received 3070 r, 
the distal margin, 2480 r. 

Ten days follo^ving his last treatment, on 
June 17, 1936, he was admitted to Memorial 
Hospital. Physical examination showed the 
skin over the entire light shoulder to be 
tanned and desquamating, but no actual 
blistering was observed. Pressure over the 
head of the humerus caused considerable 
pain. The patient was able to raise his arm, 
but experienced pain when it was abducted 
beyond 90°. Some enlargement was noted 
about the right shoulder. 

A roentgenogram (Fig. 4) dated June 17, 
1936, was rejjorted: “giant cell tumor, upper 
end of right humerus, apparently growing 
rather rapidly.” 

An aspiration biopsy performed at this 
time showed benign giant-cell tumor. (Fig. 
5). He was placed in a modified Velpeau 
dressing, immobilizing the entire shoulder 
with arm abducted at 90° and flexed at the 
elbow at 90°. 

A roentgenogram made November 10, 1937 
(Fig. 6), showed dense ossification of the up- 
per portion of the shaft of the humerus ; phys- 
ical examination revealed about 50 per cent 
of normal shoulder function. 

The patient stayed away from the follow- 
up clinic for seven years. 

He was readmitted to Memorial Hospital 


on December 17, 1946, with a history of 
having noted pain in upper arm and shoul- 
der for two weeks, increasing limitation of 
motion, and increase in bulk. Three days be- 
fore admission a soft, tender swelling had 
been noted anteriorly on the upper arm. 

Examination of the upper arm revealed a 
firm, central tumor mass that was slightly 
tender. 

An aspiration biopsy was performed and 
the pathologist reported “believe this will 
turn out to be malignant giant-cell tumor. 
Nuclei getting atypical, and in the clot no 
giant cells are seen.” 

A roentgenogram on December 17, 1946 
(Fig 7), showed “cortical destruction present 
for about 3 inches of the upper portion of 
the shaft of the humerus %vith the formation 
of a soft tissue mass and very slight perios- 
teal change. There has been decalcification in 
the region of the old giant-cell tumor. The 
lesion is in intimate association with the ac- 
romion process.” 

On December 23, 1946, an interscapulo- 
thoracic amputation of the right upper e.x- 
tremity was performed. The significant por- 
tion of the pathologic report is as follows: 
Gloss: “the point of interest is at the upper 
end of the humerus where the anatomical 
head has been largely replaced by extensive 
tumor growth, measuring 6X7 citi- It is 
worthy of note that the overlying skin in this 
area is said to have been treated by irradia- 
tion at an earlier period in the patient’s his- 
tory but does not show scarring or telangiec- 
tasia, or any evidence of irradiation changes 
at this time. The joint capsule appears to 
have been ruptured at one point, but it is not 
clear ^vhether this ^vas due to tumor or asso- 
ciated inflammatory and perichondritic 
changes. The tumor extends out into the soft 
tissue and has invaded the deltoid muscle un- 
dl a shell of the latter muscle, approximately 
2 cm. thick, is all that remains, bulging later- 
ally and covering the tumor mass. There are 
numerous soft fleshy nodes in the axilla, none 
over 1.5 cm. in diameter, and all appearing 
uninvolved by the tumor process. There is a 
small pathologic fracture tangentially through 
the articulating surface of the humerus, but 
there is no complete transverse fracture pro- 
ducing preternatural motion.” 

Microscopic (Fig. 8) : “There are small 
residual foci that retain the structure of 
giant-cell tumor ^vhich does not look malig- 
nant. However, these areas merge ^s'ith fully 
malignant osteogenic sarcoma which is high- 
ly cellular and pleomorphic and which here 
and there produces small foci of atypical 
bone and cartilage. This is not the expected 
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cv’olution of a giant-cell tumor %\hich be- 
comes malignant and, although there is no 
proof, it suggests that this is a radiation os- 
teogenic sarcoma.” 

On March 5. 1947, a chest roentgenogram 
was negative and there was no other evi- 


The initial diagnosis in case 2 was proved 
by open biopsy and in case 3. by aspiration 
biopsy. Dr. Dallas B. Phemister concludes his 
description of the pathologic findings in case 
2 with: “It seems to me that the long inter- 



Fig 5. Case 3. Microscopic appearance of the lesion shown in Fig. 4. 


dence of disease. How'ever, by May 15. 1947. 
there were extensive pulmonary metastases. 
and the patient died ten days later. 

Interval betw-een roentgen-ray therapy and 
sarcoma formation; ten years. 

Cases 2 and 3 are e.xamples of initially be- 
nign giant-cell tumors diagnosed microscopi- 
cally (although slides are no longer available) . 
These two cases are distinguishable from the 
giant-cell tumor that becomes malignant 
spontaneously in ways other than by mere 
histological difference; thus, the clinical his- 
tory of the malignant giant-cell tumor is that 
of progressive and rapid growth which is lit- 
tle influenced by irradiation and/or curettage 
for more than a few months at a time. Its 
usual course progresses to malignant change 
within a three-year period from the onset of 
s\ mptoms. 


val between the removal of the giant cell 
tumor and the development of the sarcoma 
justifies the diagnosis of sarcoma produced 
by irradiation.” 

The pathologist commented on case 3 that: 
“The residual focus of giant-cell tumor in 
this final specimen does not look malignant ” 
This makes it probable that the sarcoma of 
the humerus did not evolve out of the presd- 
ous benign giant-cell tumor. 

Case 4. J. B., male: 23 years old when 
sarcoma developed. Admitted to Memorial 
Hospital March 18. 1935. 

Fourteen years prior to his admission, when 
the patient w'as 9 years of age. he had a fist 
fight with some other boys and was struck on 
the right shoulder but developed no subse- 
quent pain, swelling, or incapacity. 

About one year later, at the age of 10 
years, while he was ice skating, he fell back- 
wards as his feet slid forward, and the force 
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of the fall -was received on both elbows, prin- 
cipally the right. Pain in the right arm fol- 
lowed immediately and, although there was 
no external evidence of injury, it gradually 
became stiff. After two weeks of persistent 


“Gross Pathological Description: Curet- 
ting consists of spicules of bone, partly organ- 
ized blood clots, bits of cartilage and strips 
of thin, smooth, ^vhite shining membrane re- 
sembling synovial membrane. All of the cu- 



Fig. 6. Case 5. Roentgenogi aphic appear- 
ance following irradiation. 


pain and difficulty in putting on and remov- 
ing his coat, he saw his family doctor who 
made roentgenograms of the right arm. The 
patient’s father was told that he had a bone 
sarcoma and immediate amputation was ad- 
vised. This was refused and he ^^'as taken to 
another hospital ^vhere roentgen-ray therapy 
■was given as follows: From January 18 to 
May 23, 1922, to three portals (probably an- 
terior, posterior, and lateral), in doses of 550 
r (in air) , he received a total of 2750 r X .8- 
The factors were 130 kv., 0.5 mm. Cu filter 
(TSD and Ma. not mentioned). 

On July II, September 25, and December 
12, 1922, an additional 1100 r was given to 
two portals and 550 r to die third portal. 
The factors were: 200 kv., 0.75 mm. Cu filter 
(TSD and Ma. and portal size not men- 
tioned) . 

It ■was estimated that this patient received 
a final bone dose between 6000 and 9000 r. 

It was stated that, following the above 
therapy, the stiffness increased so that the 
treatments were abandoned. He went to an- 
other, very reliable hospital and on January 
18, 1923, had a curettage of a “bone cyst of 
the proximal end of the humerus in the re- 
gion of the epiphyseal line.” (No roentgeno- 
gram is available.) 



Fig. 7. Case 3. Appearance ten years aftci 
iiiadiation. 


rettings ivere examined under the hand lens 
and identified as above. The appearance of 
the tissue did not suggest new growth. 

“Microscopic Appearance: Several pieces 
of curetted material, differing somewhat in 
appearance but representative of all of the 
curettings, were sectioned. Some show partly 
organized blood clot, others show a chronic 
inflammatory tissue. Some of it is old, dense, 
fibrous tissue, some is quite recent, soft, cel- 
lular and containing many new capillaries 
and granulation tissue. There is no evidence 
of neoplasia.” Section received from that hos- 
pital, March 24, 1 947, was diagnosed as bone 
cyst at the Memorial Hospital. 

Following this curettage, the arm was 
placed in traction; one week later, a spon- 
taneous fracture occurred at the site of the 
lesion and the patient was told that the arm 
would never heal. He received massage dur- 
ing the subsequent twelve months and devel- 
oped a flail joint at the site of fracture, with 
deformity and very limited function. 

For the next ten years he ivent without 
treatment. In June, 1934, while helping a 
friend move furniture, he felt a sharp pain 
over the anterior surface of the right shoulder. 
He did not consult a physician but main- 
tained the arm in constant rest. 

In August, 1934, he ivas seen at Memorial 
Hospital for the first time, but no evidence of 
tumor ivas observed and he ivas referred to 
an orthopedic hospital where no therapy \\'as 
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administered. In March, 1935, he was re- tase — 5.6 units: phosphorus — ^4.23 mg. per 
ferred hack to Memorial Hospital because it 100 cc.; calcium — ii.o mg. per 100 cc. 
was felt that he now had a tumor that had On March 25, 1935, a right interscapulo- 
become malignant. He had lost 38 pounds in thoracic amputation was performed. The 
the six-months’ interval. specimen %v'as reported as “medullar)- spindle- 



Fig. 8. Case 3. Osteogenic sarcoma; micro photograph of lesions 
shown in Fig. 7. 


The patient appeared emaciated and pale. 
There was marked shortening of the right 
arm which measured 23 cm. in length, \s-here- 
as the left arm was 38 cm. long. An 8 X 10 
cm. bulge was present over the anterior por- 
tion of the right shoulder joint and extended 
over the pectoralis major. Just over the head 
of the humerus there was a 2 X i cm. local- 
ized swelling that was fluctuant and in- 
flammed. No motion could be elicited about 
the shoulder, but false motion was present 
below the joint. The overlying skin for an 
area 18 cm. in length was roughened, thick- 
ened, and telangiectatic, presumably from 
previous irradiation. 

A roentgenogram on admission, March 18, 
(Fig. 9), showed: “The remaining portion 
of the humeral head has been largely de- 
stroyed along with the upper one-half of the 
shaft.” An aspiration biopsy was diagnosed 
as “spindle-cell sarcoma — probably one of 
medullary spindle-cell osteogenic type.” 
Blood chemistr)' at this time was: phospha- 


cell osteogenic sarcoma. Nodes free.” 

The patient was given twenty’-five injec- 
tions of Coley’s toxin subsequent to this. His 
alkaline phosphatase increased to 14.0 units 
and the phosphorus to 5. 1 1 mg. two iveeks 
after operation but returned to normal a 
month later and have remained so ever since. 

On February- 26, 1947, he was seen in fol- 
low-up and no evidence of disease was dem- 
onstrable. 

Interval between last irradiation and sar- 
coma formation: thirteen years. 

Case 5. G. B., male; 42 years old when 
sarcoma developed. Admitted to Memorial 
Hospital February- 12, 1932. 

The patient was first seen at Memorial 
Hospital in Februaiy-, 1932, at the age of 32 
years. He complained of pain about the me- 
dial surface of the right knee of eighteen 
months’ duration; this had become steadily 
worse, particularly at night, and was associ- 
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ated with swelling and progressive incapaci- 
tation for the previous eight months. 

A year before this admission (October 21 
to 26, 1931)5 he had received a total of 800 
r (measured in air) of high-voltage roentgen- 



Fig. 9. Case 4. Roeiitenogiam of the 
humerus, thiitecn years following ioent~ 
gen-ray theiapy for a bone cyst of the 
upper humeius. Osteogenic sarcoma 
present at this time. 

rays to each of three portals over the anterior 
and both medial and lateral sides of the right 
knee, 200 r to each of three fields a day. A 
second series was given in December, 1931. 
at another hospital: 1200 r to an anterior 
and 1000 r to a lateral port at the rate of 100 
r to two fields daily. The tumor dose at i 
cm. below the anterior margin of the femur 
was appro.ximately 3850 r, although calcula- 
tions are uncertain Ijecause of the lack of in- 
formation about the factors of irradiation for 
first series. The factors assumed were 200 kv., 
0.5 mm. Cu filter, 100 cm. square field, 50 
cm. TSD. 

At a second hospital, an open biopsy was 
made of the diffusely dense and sclerotic area 
at the lower third of the right femur. The 
operative note mentions that there was a 
small amount of “pus” noticed at operation, 
but no other comments \vere made. The path- 
olog)' report on this specimen was “rarefied 
bone ^vith fatty marro^v; no tumor at all in 
these sections.” 


He was then admitted to Memorial Hos- 
pital for further roentgen-ray therapy. A 
roentgenogram at that time showed that the 
operative biopsy specimen had been taken 
from within the area of increased density. 
(Fig. 10) Physical e.xamination revealed the 
right knee held fixed in 170° extension. A 
scar from a recent operation \vas present 
along the lateral surface. There was no ten- 
derness to palpation. Circumferential meas- 
urements at the upper margin of the patella 
was 42 cm. compared ^vith 37.5 cm. on the 
left side; 5 cm. above the patella margin: 
Right, 42.5 cm. and left, 38.1 cm.; 10 cm. 
above the patella margin: Right 44.4 cm. 
and left, 32.2 cm. 

At that time, two diagnoses ^verc enter- 
tained: osteitis following an old Brodie’s 
abscess or sclerosing osteogenic sarcoma. 

From February 12 to 17, 1932, the patient 
received 800 r X 3, tlie portals measuring 12 
X 6, 1 2 X 8, 1 2 X 6 cm. each to the lateral, 
medial and anterior aspects of tlie lower right 
femur; factors: 198 kv., 30 A'fa., 0.5 mm. Cu 
filter, 50 cm. TSD. 

A roentgenogram taken two months later: 
“previous described area of decreased den- 
sity shows evidence of filling in, and the en- 
tire bone appears more dense than before.” 

Symptomatically, he improved from the 
day after the biopsy at the previous hospital 
and remained symptom-free for’ nine years. 
Follow-up roentgenograms in 1938, 1939, and 
1940 showed no change in the appearance of 
the tumor. 

In November, 1941, he was readmitted 
with a history of increasing pain in the right 
knee in the previously treated area, which 
gre\v steadily and rapidly \vorse over a three- 
to four-week period. Physical e.xamination 
showed tanning of the overlying skin and a 
tender, indurated knee joint with enlarge- 
ment of the lo\ver end of the femur at its 
medial border. A pathological fracture was 
suspected (see Fig. ii). The previous oper- 
ative scar was noted. 

An open biopsy was performed, and fol- 
lowed immediately by a midthigh amputa- 
tion. The pathologist’s report was “osteogenic 
sarcoma ^vith sclerosing tendencies.” 

For six months, he progressed \\’ell and 
then, in May, 1946, extensive pulmonary me- 
tastases were observed. Accordingly, he re- 
ceived 2000 r X 4 to each right and left an- 
terior and posterior chest portals, measuring 
16 X 12, 15 X 18.5, 20.5 X 12.5. 21 X 13 
cm. The factors were 250 kv., 30 Ma., 1.5 
mm. Cu filter, 70 cm. TSD, in daily dosages 
of 400 r. 

From October to December, 1946, he re- 
ceived nitrogen-mustard injections intraven- 
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ously without demonstrable benefit. A roent- 
genogram showed metastases in the lower 
lumbar spine and pelvds. He died in Febru- 

an', 1947- 

The interval between the last irradiation 



Fig. 10. Case 5. Roentgenogram of the 
lesion regarded as osteoid osteoma or 
sclerosing osteitis. 

and sarcoma formation was nine years. 

In a sense, this case belongs in both clinical 
groups, I and II, for the biopsy in the area 
of density at the lower end of the femur (see 
Fig. 10) showed no tumor cells, and the 
roentgenographic appearance is not specific 
but suggestive of a benign tumor such as an 
osteoid osteoma. Support for this diagnosis is 
afforded by the histor)' of relief of the bone 
pain following the “unroofing” of the in- 
volved area, although no specific osteoid 
tissue could be found on reviewing the sec- 
tions. The escape, at operation, of a small 
amount of pus \vhich shoived no growth on 
culture, and the diffuse, dense roentgeno- 
graphic appearance also suggests a chronic 
non-specific inflammatory condition of bone. 

Group II. Roentgenographic Evidence of 
the Presumably Benign Character of the 
Original Bone Lesions 


Case 6. I. ^V., male; 24 years old when 
sarcoma developed. Admitted to Memorial 
Hospital October 16, 1929. 

^Vhen the patient ^vas 8^2 years old his 
parents noticed that he limped. After two 



Fig. II. Case 5. Osteogenic sarcoma aris- 
ing in the lesion shown in Fig. 10, nine 
years after irradiation. 

months without improvement, roentgeno- 
grams ^vere taken elsew’here and the patient 
was referred to Memorial Hospital on Octo- 
ber 16, 1929. The physical examination was 
negative. On the day of admission, stereo- 
scopic roentgenograms of the right hip re- 
vealed evidence of a process involving the 
neck of the femur, apparently medullar)' in 
origin. (Fig. 12.) This may be considered, at 
present, to have been a bone cyst or a fibrous 
dysplasia. 

Roentgen-ray therapy svas begun in Oc- 
tober, 1929, when the right femur receiv'ed 
600 r to anterior and posterior 4X4 cm. por- 
tals. Two months later he received an addi- 
tional 600 r to a posterior 4X4 cm. portal. 
In March, 1930, he had 590 r each to an- 
terior and posterior femoral portals measur- 
ing 8X6 cm. and 6X4 cm. respectively. 
The factors in all instances w'ere 175 kv., 0.5 
mm. Cu filter, 50 cm. TSD. 

The dose to the center of the tumor is now 
estimated to have been 1550 r. 
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A roentgenogram (not now available) 
made in April, 1930, was described as show- 
ing “further improvement (calcification?) 
when compared with previous film.” 

From March, 1930, until September, 1944, 


ability was even more marked. 

He was admitted to Memorial Hospital on 
June 20, 1946. A roentgenogram (Fig. 13) 
showed areas about the right hip that \\ere 
considered to be suspicious of malignant tu- 



Fig. 12. (Left) Case 6. Bone cyst of the upper fcmtir. 

Fig. 13. (Right) Case 6. Osteogenic saicoma developing in the same lesion, 
seventee7i yeais aftei iiiadiation. 


he was asymptomatic. He joined the armed 
forces in 1943 and served two years in the in- 
fantry. In September, 1944, he began to no- 
tice stiffness of the entire right leg each morn- 
ing on arising, but marching relieved it; a 
few weeks later pain and stiffness appeared 
in the right hip, accompanied by difficulty in 
ivalking. A diagnosis of neuritis was made 
and bed rest advised. At one Army hospital a 
roentgenogram was diagnosed “fibrocystic 
disease of the right femur.” At another hos- 
pital a curettage was proposed, but instead he 
was given 1800 r to each of two 8 X 15 cm. 
portals, anterior and posterior, directed to the 
upper femur. The factors were 200 kv., 15 
Ma., Thoraeus filter, 50 cm. TSD. This treat- 
ment was administered between April 23 and 
May 15, 1945. 

There ^vas temporary relief of pain, but 
this returned in a few months and his dis- 


mor. The serum phosphatase, calcium, and 
phosphorus were normal. 

On September 6, 1945, a specimen of bone 
was obtained from the femur which ^vas re- 
ported as “low grade chondrosarcoma.” A 
chest roentgenogram showed numerous round 
opacities typical of metastases. The patient 
died in February, 1946. 

Interval betiveen last irradiation and sar- 
coma formation: seventeen years. 

The appearance of the primary lesion (Fig. 
12), when the patient was 8)4 years old, is 
strongl)’ suggestive of bone cyst, although an 
enchondroma could conceivably simulate this 
picture. It seems unlikely that, had the symp- 
toms been produced by an enchondroma, a 
small tumor dose of 1550 r ivould have suf- 
ficed to control them for seventeen years. Al- 
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dredge, in his collection of 152 cases of soli- 
tar)' fibrocystic disease of bone, found that of 
33 treated with irradiation either alone or 
combined with surgeiy, two developed sar- 
comatous changes; there were no examples 
of malignant degeneration in the iig cases 
treated without irradiation. 

Case 7. M. J. N., female; 22 years old 
when sarcoma developed. Admitted to Jvle- 
morial Hospital April 18, 1919. 

The patient was first admitted at the age 
of 13 years with a histoiy- of sudden pain in 
the right shin associated with a slight swell- 
ing six years previously. She remained with- 
out s}Tnptoms until two weeks before admis- 
sion when she had an attack of severe pain 
in this leg and the swelling increased and 
persisted. On physical examination the upper 
third of the right tibia had 39X5 cm. swell- 
ing which was not tender on deep palpation ; 
the overhing surface was somewhat pig- 
mented. A roentgenogram at that time 
showed that the upper third of the right 
tibia contained a c^-stlike formation which 
obliterated the medullary cavity and that de- 
struction of the cortex ov-er the anterior sur- 
face of the bone had occurred but was lim- 
ited by the periosteum. She was treated by 
radium emanation pack with a total of 19,827 
me. hrs. in two doses over a 70 cm. square 
area at 10 cm. distance, on April 17 and 23. 
The tumor dose to the anterior margin of the 
tibia was 1480 r and to the posterior margin, 
730 r. 

Subsequent to this, there was roentgeno- 
graphic evidence of some sclerosis through- 
out the cavit}’. The patient continued to have 
pain which seemed to be relieved for at least 
four months, coincidental with the adminis- 
tration of iodides and mercury' intramuscu- 
larly. 

The patient was examined routinely each 
year and remained asymptomatic until Aug- 
ust, 1927, when a definite increase in the 
prominence of the tibia was noted, and a 
roentgenogram showed some suspicious den- 
sities in the surrounding soft tissue. A right 
midthigh amputation was performed in Feb- 
ruary', 1928. The pathological findings were: 
“Osteogenic sarcoma, large polyhedral cells, 
cartilage, osteoid tissue, and callus produc- 
tion with much necrosis.” 

The patient developed metastases in the 
lungs, clavicle, and groin, and died in June, 

1929. 

Interv'al between last irradiation and sar- 
coma formation: nine years. 


The original roentgenographic diagnosis of 
this case was bone cyst but, in the light of our 
present knowledge,' the lesion was more prob- 
ably a monostotic fibrous dv'splasia. The 
final specimen was an osteogenic sarcoma 



Fig. 14. Case 8 . Bone cyst of the upper 
humerus in a boy of eight years. 


with telangiectatic areas. Grade III. 

It is unlikely that we are dealing with a 
spontaneous development of osteogenic sar- 
coma in fibrous dv'splasia since the sarcomas 
we ourselv'es have reported in such circrum- 
stances hav'e not formed cartilage or osteoid 
tissue. 

Case 8 . B. M., male; 21 years old when 
sarcoma dev'eloped. Admitted to Memorial 
Hospital September 7, 1946. 

In 1933, thirteen years before his admis- 
sion to Memorial Hospital, the patient fell 
and fractured the upper portion of the left 
humerus. Roentgenograms showed a rarefied 
area at the fracture site (Fig. 14) , which was 
considered a simple bone ev'st although an 
enchondroma or nonosteogenic fibroma were 
also mentioned as possibilities. 

Roentgen Therapy: From February to June, 
1933, he was given fiv'e treatments of 450 r 
each : two to anterior portals, two to posterior 
portals, and one to a lateral portal. The fac- 
tors vv'ere 140 kv., 4 Ala., 4 mm. A 1 filter, 
TSD 30 cm. 
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In January", 1934, he had one treatment of 
700 r to a 10 X 6 cm. lateral portal, using 
198 kv., 30 Ma., 0.5 mm. Cu filter, <50 cm. 
TSD. 

In July, 1934, he received 800 r to a lateral 


tender, and the overlying skin showed the 
effect of previous irradiation by dryness, de- 
pigmentation and telangiectasia, and marked 
fibrosis. There was atrophy of the anterior 
portion of the arm; all movements about the 



portal, and from June, 1937, to October, 
1937, six treatments were given to the lateral 
portal with an interval of two months be- 
tween the first and second groups of three 
treatments each. These treatments in 1934 
and 1937 were with 200 kv., 0.5 mm. Cu filter, 
35 cm. TSD, 6 cm. portal. A moderate degree 
of healing follow'ed as shown in Fig. 15. 

In all, it has been estimated that the center 
of the tumor received a total dose of 5580 r 
in four years. 

He remained symptom-free for the next 
nine years and joined the RCAAF as a pilot, 
remaining on active duty for four years. In 
June, 1946, he fractured the left humerus 
again after a trivial blow. The arm w’as 
placed in plaster but failed to show bony 
union. Roentgenograms revealed calcium de- 
posits in the soft tissues. The condition of the 
arm became progressively worse and more 
painful. He was admitted to Memorial Hos- 
pital on September 7, 1946. On examination 
the left upper arm was markedly sw'ollen and 


Fig. 16. Case 8. Osteogenic sarcoma de- 
veloping in the lesion shown in Figs. 14 
and 15, nine yeais after irradiation. 

shoulder were markedly limited. (Fig. 16.) 

On October 9, 1946, an open biopsy was 
reported as osteochondrosarcoma, fairly low 
grade. Accordingly, on October 18, 1946, an 
interscapulothoracic amputation of the left 
upper extremity was performed; the speci- 
men confirmed the original biopsy diagnosis. 

In May, 1947, a lump appeared beneath 
the scar near the point at which the clavicle 
had been divided with the Gigli saw' at the 
time of the amputation. The patient w'as re- 
operated upon May 5, 1947, and the clavicle 
again severed near the steinal notch so that 
the mass could be removed as a w'holc. Re- 
port of this specimen show’cd it to be micro- 
scopically similar to the humeral lesion, i.e , 
chondrosarcoma. Another recurrence w'as e.\- 
cised in October 1947. Patient died of mul- 



SARCOMA IN IRRADIATED BONE • Cahoji, Woodard, Higinbotliam, Stewart & Coley [25 


tipic metastascs January' 8, 1948. 

Interval between last irradiation and sar- 
coma formation: nine years. 

Case g. R. W., female; 26 years old when 
sarcoma developed. Admitted to Memorial 
Hospital March 28, 1943. 

In 1930, at the age of 13 years, the patient 
had roentgenograms made of her sinuses for 
unremembered symptoms. There was “an area 
of dense opacity situated just lateral to the 
left maxillaiy' sinus. The left ma.xillary sinus 
is clouded and the inferior and lateral walls 
are indistinct. The orbital ridge on the left 
side appears elevated and indistinct.” 

Between April, 1930, and December, 1931, 
she received treatment over the left maxil- 
lary area. The factors were 200 kv., 0.5 mm. 
Cu filter, 60 cm. TSD. The exact size of the 
field is not known but appears to have been 
about 50 cm. square. The total air dose was 
3370 r, the tissue dose at 2.5 cm. depth was 
appro.ximately 3600 r. 

She remained asymptomatic for thirteen 
years; then in February, 1943— -seven weeks 
after having been delivered of a normal child 
— she began having pain in the left upper 
gum and the teeth in that area. A dentist 
took roentgenograms of this region and a 
biopsy was performed. The diagnosis at Me- 
morial Hospital was osteogenic sarcoma. 

A roentgenogram on March 17, 1943, 
showed “the maxillary sinus to be very much 
expanded and less clouded. The medial wall 
is not visualized and in the previously de- 
scribed density there are many small areas of 
translucency, located chiefly at the outer and 
superior portions of the density. The inferior 
and anterior border (on lateral views) ap- 
pear thinned out and destroyed. Both films 
show soft tissue bulging over the left maxil- 
lary sinus.” 

Physical examination showed diffuse swell- 
ing of the left maxillary' area with postirradi- 
ation skin changes of depigmentation, telan- 
giectasia, and thickening. 

On April 2, 1943, the left external carotid 
artery was ligated, followed by resection of 
the left maxilla. 

Gross pathological description: “The in- 
ferior surfaee of the maxilla is intact. Just 
above the two bieuspid teeth, there is a 
punched-out ulcer (biopsy site) which meas- 
ures 2 cm. in diameter and penetrates through 
the gum and bony lateral wall to a depth of 
over I cm. The floor of this ulcer is grayish 
and necrotic. The bony lateral and medial 
walls of the maxilla are almost completely 
absent except for a small portion of medial 
wall. Attached to the floor and side walls of 


the antrum is a fleshy tumor, 3X4X7 cm., 
excision of which seems complete. The tumor 
shows lobulation and except for the anterior 
surface which shows variegated red and white 
color, is homogeneous with a gelatinous ap- 
pearance. 

“Microscopic Diagnosis: Osteogenic sar- 
coma.” 

From April, 1943, to July, 1945, she had 
various stages of plastic repair of the scar, but 
there have been no signs of recurrence; her 
last follow-up visit was on November 27, 1946. 

Interval between last irradiation and sar- 
coma formation: thirteen years. 

Group HI. Normal Bone Underlying 
Roentgen-Ray Treated, Soft-Tissue Lesions. 

Case 10. K. P., female; 57 years old when 
sarcoma developed. Admitted to Memorial 
Hospital Februaiy' 7, 1943. 

Her previous history follows: She had 
had a left radical mastectomy in July, 1935, 
for a solid and alveolar carcinoma of the 
left breast metastatic to one node. She re- 
ceived postoperative irradiation; 198 kv. ma- 
chine, 0.5 mm. Cu. filter, 50 cm. TSD, 13 
X 1 3 cm. portals ; 750 r were given daily, to 
each of three portals described as anterior 
and posterior supraclavicular, and direct 
a.xilla. She had a total of 2100 r to each of 
the first two portals and 1900 r to the third. 
The first treatment was in September, 1935, 
and the last in October, 1936. Calculations 
showed the tumor dose to the second rib to 
be 4480 r. Convalescence was uneventful. In 
January, 1943, she had a malignant mela- 
noma removed from the skin overlying the 
right deltoid muscle and lymph nodes con- 
taining metastatic melanoma were removed 
by right axillary dissection in December, 1944. 

She was asymptomatic until September, 
1945, "'hen a recurrence of the melanoma on 
her right arm was excised. In October, 1947, 
she began to notice a painless swelling in the 
left upper anterior chest (Fig. 17). Examina- 
tion of this area showed an elliptical mass 
about 12 X 10 cm., elevating the skin about 
6 cm. and apparently fixed to the underling 
bony structures. The skin overlying this and 
the clavicular area in this site showed slight 
to moderate depigmentation, fibrosis, and 
telangiectasia. In October, 1947, an open 
biopsy was performed on the mass which the 
pathologist diagnosed as “osteogenic sarcoma 
following roentgen irradiation of bone (not 
a metastases from either breast or mela- 
noma.)” The wound healed and no further 
treatment was given. 
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Interval between last irradiation and sar- 
coma formation: eleven years. 

The series of roentgenograms show the 




Fig. 17. Case 10. Tumor of the second 
rib arising in the area heavily irradiated 
eleven years previously following radical 
mastectomy. Note the biopsy incision and 
marked telangiectasia of the surrounding 
skin. Microscopic report: ‘‘osteogenic sar- 
coma following loentgen irradiation of 
bo 7 ie.” 

change from a normal rib to a fractured rib, 
and finally, to an osteogenic sarcoma. This 
case is quite similar to Hatcher’s third case 
in that prophylactic irradiation was given 
after a radical mastectomy and a rib was the 
site of the sarcomatous change. He points out 
with Shields Warren, and this case would 
certainly substantiate that contention, that 
some individuals are more prone to develop 
numerous cancers and that the susceptibility 
to carcinogenic influences has a much lower 
threshold in these people. It should be men- 
tioned that a personal communication from 
Dr. Frank Adair of the Breast Service of Me- 
morial Hospital, revealed that an estimated 
3000 to 4000 patients have had postoperative 


irradiation ^vithout another kno\vn case of an 
osteogenic sarcoma developing, although 
roughly 40 per cent of them lived five years 
or more. 

Case II. E. B., female; 9 years old when 
sarcoma developed. Admitted to Memorial 
Hospital February 12, 1946. 

The family history includes several great 
uncles who died of Hodgkin’s disease. Three 
grandparents died of carcinoma, one great 
aunt had sarcoma and a great uncle had car- 
cinoma; the sites of these are unknown. 

At the age of 2j4 years, her right eye \vas 
removed at another hospital for a retinoblas- 
toma. Six months later the left eye appeared 
involved and the patient was referred for 
roentgen-ray therapy. She received 9600 r X 
2 to a left temple portal and a nasal portal 
directed towards the posterior chamber of 
the left eye, 400 r daily: 200 kv., 0.5 mm. Cu 
filter, 60 cm. TSD, 2.5 cm. portal. In addi- 
tion, she had 2400 r to these portals three 
times weekly with the same dosage and fac- 
tors for a total of 2400 r to the right nasal 
portal and also, in treatment ending April, 
1941, a total of 2400 r to a supra- and 2800 
r to an infraorbital portal; the factors and 
dosage were as before. The total dosage to 
the portals was: Left temple, 11,600 r; right 
nasal, 11,200 r; left infraorbital, 2800 r; and 
left supraorbital, 2400 r. The tumor dose to 
the vicinity of the lacrimal bone and ethmoid 
area on the left was approximately 16,000 r in 
1939 and 9000 r in 1941. Her present admis- 
sion stems from complaints of painless swell- 
ing of the left eyelids and the protrusion of 
a nasal mass through the left nostril. 

Physical examination showed an atrophic 
and ^vhitish-gray left eye, an artificial right 
eye. There was tenderness and moderate 
swelling at the left inner canthus of the eye. 
The left nasal passageway was plugged by a 
grayish, lobulated mass, diagnosed by biopsy 
as an osteogenic sarcoma with a chondro- 
matous element. In February, 1946, the left 
external carotid was ligated, the left maxilla 
and infraorbital plate excised and the left or- 
bit exenterated. In May and June, 1946, re- 
currences were excised from the ethmoid- 
bone region. She finally died. There were ob- 
vious recurrences, the growth filling both 
nares, both orbital cavities, and the entire 
mouth. Autopsy revealed recurrent osteogenic 
sarcoma of the left orbital plate (frontal 
bone) involving both orbits, the nasal cavity 
and the cranial cavity. The right orbital 
plate was free of tumor. No residual retino- 
blastoma was found. (See Fig. 18.) 



SARCOMA IN IRRADIATED BONE • Cohan, Woodard, Higinbotham, Stewart & Coley [27 


Interval between last irradiation and sar- 
coma formation : five years. 

The initial diagnosis of retinoblastoma has 



Fig. 18. Case it. Micro photograph show- 
ing osteogenic sarcoma arising in the 
ethmoid, five years after irradiation for 
recurrent retinoblastoma. No residual 
retinoblastoma was found. 


been substantiated. The early roentgenograms 
of the child’s skull show no bone lesions. A 
large amount of irradiation was given when 
the second retinoblastoma developed on the 
left. She developed an osteogenic sarcoma 
five years after the last treatments. The tu- 
mor dose was figured for the left lacrimal 
bone, but the same figures obtain for the left 
ethmoid bone, which probably received the 
brunt of the cross-fire irradiation in this area. 


Conclusions 

Development of bone sarcoma in bone that 
has been exposed to heavy doses of roentgen- 
rays or radium is an uncommon sequel. It 
may take place in a benign tumor or in nor- 
mal bone. A latent period of from five to 
more than twenty years following exposure is 
required for development. It is seldom seen 
after moderate doses and probably requires a 
tissue dose of 3000 r. There is little unifor- 
mity in the dosage, however, for sarcoma en- 
sued in case 6 after a tumor dose of 1550 r. 
No satisfactoiy’ e.xplanation can be offered of 


why so few bone sarcomas develop in the 
thoracic cage following the heavy' irradiation 
consequent upon radical mastectomy for 
breast cancer, or in the pelvic bones after 
irradiation for uterine cancer. It may be that 
such developments have been confused ^^•ith 
metastatic carcinoma. Nor has sarcoma been 
observed frequently in the intensely irradi- 
ated facial bones and jaws in patients treated 
for cancer of the mouth, jaws, neck, etc. Per- 
haps few of the latter surs'ive sufficiently long. 

When a patient returns svith complaints of 
pain, with or without swelling, in an area 
that had been treated by irradiation for a 
benign bone lesion five or more years prew- 
ously, immediate suspicion of malignant 
change should be aroused. Roentgenograms 
should be made at once and biopsy material 
obtained, preferably by aspiration, to avoid 
incision of the irradiated tissues. 

The tardy development of bone sarcoma 
after irradiation is another reason for believ- 
ing that roentgen-ray therapy is not ordinarily 
to be recommended for nonmalignant tu- 
mors of bone. Although its incidence, judged 
by the paucity of references in the literature, 
is small, it has most serious implications when 
it does occur. Treatment should consist in 
immediate wide surgical removal either by 
resection or by amputation. 

We believe that more cases of this sort will 
be reported as the condition becomes more 
widely recognized; also that in succeeding 
decades it is likely to become increasingly 
rare as the profession restricts the use of 
roentgen-ray therapy to malignant neoplasms. 
Since giant-cell tumors have inherent tenden- 
cies to undergo alteration in their histologic 
appearance and clinical behavior it seems 
advisable to avoid, svherever possible, the use 
of an agent (roentgen-rays) that may of it- 
self provoke malignant change. 

Summary 

Histories are presented of eleven patients 
in whom osteogenic sarcoma developed in 
irradiated bones six to twenty'-two years after 
roentgen or gamma-ray therapy. 

The literature of similar cases is reviewed 
and the role of irradiation in the production 
of malignant changes in bone is discussed. 
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FIBROSARCOMA 


The Malignant Tumor of Fibroblasts 

Arthur Purdy Stout, m.d. 


of the surveys of the malignant 
tumors composed of supportive tissues place 
the fibrosarcoma at the top of the list in fre- 
quency. It is natural therefore to ask — ^vvhat 
is a fibrosarcoma? how malignant is it? and 
how does one recognize it? The fibrosarcoma 
is reputed to be a tumor composed solely of 
fiber-forming connective-tissue cells and, ac- 
cording to reports, highly malignant except 
when it develops in the skin. One would sup- 
pose that its microscopic recognition should 
be easy. Yet actually a perusal of the literature 
makes it obvious that there are many differ- 
ent and conflicting conceptions of it, and that 
a variety of lesions both benign and malig- 
nant have been included under the term that 
do not belong there and that serve only to 
obscure and confuse our understanding of it 
and make its recognition one of the most baf- 
fling problems of oncolog)'. 

There are many reasons for this which 
must be thoroughly understood before one 
can undertake the problem of elucidation. In 
the first place it is necessary to realize that the 
mesenchyme from which most of the suppor- 
tive, reticulo-endothelial, and hematopoietic 
tissues are derived is a vigorous and versatile 
tissue that does not always reproduce in tu- 
mor form a single, fixed tissue pattern but 
sometimes makes tumors composed of two or 
more cellular types. For example, liposar- 
comas and rhabdomyosarcomas both are very' 
prone to have portions of the neoplasm com- 
posed of what seems to be fibroblastic tissue 
and this may be so marked that recognizable 
lipoblasts and rhabdomyoblasts can only’ be 
found after painstaking search. The synovial 
sarcoma is always made up of an inextric- 
ably intermingled conglomeration of synovio- 

From the Surgical Pathology Laboratory, Col- 
lege of Physicians and Surgeons, Columbia Uni- 
versity, and the Department of Surgery, Presby- 
terian Hospital, New York, N. Y. 

Received for Publication, December 2, 1947. 


blastic and fibrosarcomatous elements. If tlie 
fibrosarcomatous elements predominate, a 
small biopsy specimen might easily fail to 
show the true nature of the neoplasm. There 
is little cause for wonder therefore that many 
malignant sarcomas of other sorts have been 
reported as fibrosarcomas, or else the reporter 
has confessed his inability to recognize the 
nature of the tumor at all by using the term 
“spindle cell sarcoma.” It is an utter waste of 
paper to report a tumor by this title unless 
the description and illustrations are so good 
that an expert oncologist, aided by the clin- 
ical history, can recognize the true nature of 
the growth from them. A second source of 
confusion stems from the fact tliat the 
schwannian cell, a neurectodermal derivative, 
is capable of forming reticulin (i.e., delicate 
connective-tissue fibers that are blackened by 
silver connect! ve-tissue stains) in tumors and 
therefore may simulate a fibroblast, so that 
the rather rare malignant schwannoma may 
be mistaken for a fibrosarcoma. The whole 
problem of the fibrosarcoma was rendered 
enormously more confused and complex by 
the conception of the “neurogenic sarcoma,” 
a name introduced by the late James Ewing 
who supposed that a great many deeply 
placed, spindle-cell tumors stemmed from 
peripheral nerves. This conception was publi- 
cized by Quick and Cutler and Stewart and 
Copeland of the Memorial Hospital. Since 
they did not give specific criteria for recog- 
nizing the “neurogenic sarcoma” the name 
has come to be applied to almost any rather 
cellular spindle-cell tumor. Thus neurogenic 
sarcoma is used by many pathologists and on- 
coloEcists in the Americas without discrimina- 
tion and has almost as little meaning as the 
purely morphological term “spindle cell sar- 
coma” which has cluttered the literature of 
the world from the beginning of cellular path- 
ology. It is to be deplored that such a careful 
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Fig. I. Desmoid tumor, 3X 2.2 cm., involving the rectus abdominis muscle of a 
twenty-six year old woman who had borne one child and had had two miscarriages. 
There had been no recurrence eleven and a half years after excision. The photo- 
micrograph shows a growth of almost adult fibrous tissue that has infiltrated between 
and separated the muscle fibers. X 470- 


observer as Shields ^Va^ren has expressed the 
opinion that the neurogenic sarcoma is an en- 
tity which can be recognized"®® and Chandler 
Foot, too, has given it recognition using the 
term “neurogenous sarcoma.” I have perused 
the papers of these gentlemen with painful 
attention but have failed to discover \vhat cell 
t) pe or types produce this tumor. \N’hat struc- 
ture it has by ^\hich it may be identified, or 
indeed any exact or concrete information 
about it. Some factual knowledge does, in- 
deed, exist about tumors derived from peri- 
pheral nerves including the rather uncom- 
mon malignant schwannomas. These can be 
recognized by certain histological features but 
best of all by tissue culture, since the Schwann 
cell grous in vitro in a specific fashion.^'*’ 


There are many malignant fibroblastic tu- 
mors that involve nerves in their infiltrative 
growth. Conceivably some of these may even 
originate from the mesodermal elements of a 
peripheral nerx'e, but. if so. there is as yet no 
way in which such a tumor can be distin- 
guished from any other tumor of mesoder- 
mal derivation ; for, in vitro, the fibroblasts of 
a nerve sheath do not have specific growth 
characteristics by which they can be recog- 
nized and segregated from other fibroblasts.^'*® 
consequently there is no basis for the suppo- 
sition that there is a special variety of nerve 
fibrosarcoma that can be designated a “neu- 
rogenic sarcoma.” Thus, since the term is a 
chimera, it will serve only as a bar to prog- 
ress as long as it continues to be used. 
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Fig. 2. The same case as Fig. i. Laidlaw silver reticidin stain shows the dense tangle 
of collagen and reticulin fibers separating striated muscle fibers. X 4/0- 


Fibrous Hyperplasia and Neoplasia 

Unfortunately the foregoing by no means 
exhausts the roster of all of the difficulties 
that face the oncologist in his attempts to 
erect criteria for the recognition of malignant 
fibroblastic tumors. There are a variety of 
conditions and circumstances that lead to the 
proliferation of fibroblastic tissue. It is not 
the intention here to review all of these since 
this would necessitate a separate monograph. 
Thus, for example, what Klemperer calls dis- 
eases of the collagen system as ^vell as many 
poorly understood fibroses, such as Peyronie’s 
disease of the penis, will be omitted because, 
so far as I am aware, they do not produce 
clinical or histopathological changes that are 
apt to be confused with or lead to the forma- 
tion of fibrosarcomas. Only those lesions will 
be dealt with that lead to the proliferation of 
fibroblastic tissue in such a fashion that 
tumors are formed. Most of these tumors in- 


filtrate surrounding tissues as they grow; they 
may be more or less cellular with greater or 
lesser quantities of intercellular connective- 
tissue fibers. Are they true neoplasms or pseu- 
do-tumors? Are they benign or malignant? 
These are questions which have often puzzled 
those reporting them so that they appear in 
the literature under a variety of terms. In or- 
der to approach the subject, each one of these 
conditions must be reviewed and its exact re- 
lationship to malignant connective-tissue tu- 
mors discussed. 

The best known of these proliferations is 
the keloid. This occurs in two manifestations. 
The more common, which is usually but 
not invariably found in the Negro, consists 
of an overgrowth of scar tissue in manifest or 
occult cicatrices in which many of the col- 
lagen fibers undergo a peculiar and appar- 
ently specific form of swelling. This is the true 
keloid; it is not regarded as a malignant neo- 
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plasm since it does not metastasize or kill 
and, strangely enough, seems to affect only 
the superficial cicatrices and not those in mu- 
cous membranes or the deeper organs and 
tissues of the body. 

There is another type of proliferative ac- 
tivity in scar tissue that is much more diffi- 
cult to evaluate, for it is not especially asso- 
ciated with the Negro and does not show the 
specific swelling of its collagen fibers. The 
best-known e.xample of this is the desmoid 
tumor found most commonly but not invari- 
ably in the abdominal-wall muscles and fas- 
ciae of women svho have home children. It 
consists of a proliferation of scarlike tissue in 
the form of a nodule that infiltrates sur- 
rounding muscles and fasciae and may grow 
to a very considerable size although generally 
it averages about 6X4 actual measure- 
ment after e.xcision. The statistics of our own 
cases approximate those of other clinics. 
There were twelve cases all in women, two 
of whom were colored. Their ages at the time 
of treatment varied from 23 to 38 years ex- 
cept one woman who was 45 years old. All of 
the \vomen were married; eight had home 
children, two had not, and information on 
this point is lacking for the others. In every’ 
case the tumor involved an abdominal mus- 
cle. All were- excised; none is known to have 
recurred or metastasized. Four patients were 
not followed; two were symptom-free less 
than five years, three more than five years, 
and three more than ten years (Figs, i and 
2 )- 

The literature furnishes some additional 
information. Apparently similar growths can 
develop in childhood. ^Vaugh described one 
in the rectus abdominis muscle of a 5-year- 
old boy who had injured the region in a fall 
at the age of 3!/^ years; and Grenet and Me- 
zard reported one that grew between the rec- 
tus muscles of a two-year-old girl. There 
have been general reviews of the abdominal- 
wall fibrous growths by Mankin, by Mason, 
and by Mead and Brewster. Mankin’s review 
is the most e.xtensive including 629 cases 
which were recorded as follows: 423 fibro- 
^55 fibrosarcomas, 4 myosarcomas, 2 
angiosarcomas, 2 myxomas, and 43 unclas- 
sified sarcomas; 544 patients were women 
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and 90 per cent of them \vere parous. He 
found that the majority of the so-called true 
sarcomas were in men. It is quite obHous 
that such a group includes both desmoids and 
true neoplasms. This is true also for the Co- 



Fig. 3. Fibrosarcoma of the 
abdominal wall. The eighth 
recurrence, twenty years after 
onset. Two years later the pa- 
tient died of local spread. 

lumbia University’ group of cases, for in addi- 
tion to the Uvelve desmoids there were thir- 
teen other cases of fibrosarcomas of the ab- 
dominal wall that pursued a course similar to 
fibrosarcoma elsewhere except that none me- 
tastasized. Six of these were in men. One 
or more recurrences are kno%\’n to have oc- 
curred in five patients; and two of these 
cases, both of svhich were in males, had a 
known or suspected fatal outcome. One was 
in a 43-year-old Italian who had a grow’th 
in the region of the inguinal ligament. Dur- 
ing a period of two and a half years, five at- 
tempts were made to get rid of it but without 
success. At the end of that time he was con- 
sidered inoperable and elected to return to 
Italy, presumably to die. The other svas in 
an American male. In 1897, at the age of 
33 years, a small lump appeared in the mid- 
line between the symphysis pubis and the 
umbilicus follosving some unknown trauma. 
After six months an unsuccessful attempt to 
excise it was made at another hospital. Dur- 
ing the next twenty-two years eight more at- 
tempts were made to remove the constantly- 
recurring tumor, all of \\’hich failed as did an 
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Fig. 4. Fibrosarcoma of the abdominal wall. The same case as Fig. g. Photomicro- 
graph (H. and E. stain) showing tumor cells in bundles; the spacing of the cells in- 
dicates the presence of many intercellular fibers. The dark color of many nuclei is due 
more to overstaining of the old thick section than to nuclear hyper chromatism. No 
mitoses shown — they were rare. X 470- 

attempt to treat him -with Coley’s toxins. He 
finally died in 1 9 1 g, at which time the growth 
contained sinuses and had invaded the lum- 
bar region and the peritoneal cavity (Figs. 3 
and 4) . 

Is it possible to differentiate true neoplasms 
such as these from desmoid tumors which are 
questionable neoplasms? Except for the fact 
that the desmoid tumors developed in the 
muscular tissues of the abdominal wall of fe- 
males while the true neoplasms, (all of which, 
by the way, were ^vell differentiated) devel- 
oped in other tissues of both men and women, 

I do not believe that it can be done ^vith as- 
surance purely on the basis of the histopath- 
ology. The apparent differences will be dis- 
cussed later. 


Are there growths similar to desmoids in 
muscles and aponeuroses in the body else- 
where than in the abdominal wall? Mason, in 
reporting fifty desmoids from the Mayo Clin- 
ic, found ten of them in other regions and 
Tuta and Fischman reported an example in 
the sacrospinalis muscle. No doubt this is true; 
but, in the Columbia University collection, 
I have felt it impossible always accurately to 
distinguish such growths from true neoplasms 
by histological methods. Certain it is, how- 
ever, that such well-differentiated growths 
very rarely metastasize and if completely re- 
moved do not recur (Fig. 21). 

Somewhat akin to the desmoid tumor in 
the muscles and aponeuroses of the abdom- 
inal wall are the nodular fibrous growths in 
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Fig. 5. Dermatofibrosarcoma 
protuberans of the back (see 
text ). 


the skin which have been called by many 
names the most popular being dermatofibro- 
sarcoma protuberans (Hoffmann) and pro- 
gressive recurring dermatofibroma (Darier). 
This slowly growing tumor elevates the skin in 
a single nodule in the Darier type and in mul- 
tiple, often coalescing, hard nodules of a red- 
dish hue in the Hoffmann variety. Histolog- 
ically the growth looks like a well-differen- 
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dated fibrosarcoma. It is usually restricted to 
the skin and subcutaneous tissue but often 
extends in thickened plaques far beyond the 
visible nodules so that one must make a verj’ 
wide excision to remove all of it. Since this 
has seldom been done in the past, recurrences 
are frequently reported. In the Columbia 
University collection there are no cases with 
metastases recorded. Beck, Eliascheff, Hoff- 
mann, McMaster, Nicolau, Pautrier and AVo- 
ringer, Scomazzoni, and AVillis among others 
all have stressed the recurring feature of these 
tumors but were unacquainted with metas- 
tases. It is apparently possible, however, for 
fibrous tumors of the skin to produce metas- 
tases. Bezeeny, in 1931, reported three pa- 
tients ^vith protruding progressive dermatofi- 
brosarcomatosis and stated that metastasis 
was unknouTi. In a second article in 1933 he 
announced that one of the three had died 
with metastases in the lungs while in the peri- 
bronchial l^unph nodes of the same case there 
were carcinomatous metastases from an un- 
known site. Sciacchitano also described a 
skin fibrosarcoma with pulmonary' metastases. 
Hertzler reported lymph-node metastases from 
one of his cases of skin fibrosarcoma. Sim- 
mons stated that of Uventy-four skin fibrosar- 
coma cases, from the Collis P. Huntington 
Memorial Hospital, four were fatal; since 
the cases are not reported in detail, one can- 



Fig. 6. The same case as Fig. 5. The tumor nodules and 
the halo about them were reddish. The halo indicates 
the extent of spread. The low-power photomicrograph 
shows how the tumor, by pressure, thins the epidermis 
and irons out the rete pegs. 
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not be sure that these are neoplasms truly 
primary in the skin. All authors stress the 
long duration and slow’ growth of these tu- 
mors. This is admirably illustrated by Figs. 
5 and 6 w’hich show’ a characteristic case in- 
volving the interscapular region of a 34-year- 
old w'oman. The nodules and surrounding 
halo w’ere reddish and had been grow'ing for 
seven years. After very "wide excision she was 
follow'ed for thirteen years and two months 
without recurrence. As an e-xample of slow' 
growth and recurrence there may be cited the 
case of a colored girl who apparently had a 
nodular growth in the skin of her forearm 
which appeared at the age of 4 years, grew 
slowly, and -was removed at the age of 25 
years. It reappeared after tw'o years and w'as 
again removed at the age of 48, w'hen it had 
attained a size of 7 X 4 cm. Eight years later, 
at the age of 56 years, no further recurrence 
had taken place. Histologically these grow'ths 
look somew'hat more like differentiated fibro- 
sarcomas than they do like hypertrophied 
scar tissue or keloids. Sometimes, but infre- 
quently, they have a \\'horled appearance 
(described in detail later) that makes them 
resemble the tumor called variously sclerosing 
hemangioma, neurofibroma, or fibrous xan- 
thoma. In my experience these skin fibrous 
tumors are composed basically of fibroblasts 
and connective-tissue fibers and have no re- 
lationship to any of the tissues that form the 
nerve sheaths. Moreover, w'hatever blood ves- 
sels or phagocytic cells containing lipoid or 
blood pigment may be present can probably 
be regarded as coincidental and not essential 
parts of the grow'th. It is probable, as has 
been suggested by Wilson, that size and per- 
sistence of infiltrative grow’th are the best cri- 
teria for deciding w'hether or not to call these 
tumors fibrosarcomas. 

Palmar and Plantar Fibromatosis. Another 
lesion that sometimes simulates the appear- 
ance of the desmoid histologically and has 
even been mistaken for a fibrosarcoma is 
sometimes associated w’ith Dupuytren’s con- 
tracture of the palmar and plantar fascia. In 
these cases the proliferation of fibroblastic tis- 
sue infiltrating the fascia occurs to such a de- 
gree that tumor-like nodules may be formed. 
When they are made up of cellular interlaced 


bands of fibroblasts and collagen fibers, such 
growths can look very much like tumor for- 
mation. Clay noted it and described it as fi- 
broma; the same condition is sho\vn in Hor- 
w'itz’s illustrations although he does not call 
attention to it. It is probably very seldom mis- 
taken for true neoplasm in the palm w'hen it 
is accompanied by the characteristic contrac- 
tures ; but W'hen the plantar fascia is involved 
and there is no contracture, differentiation 
from true neoplasm may be impossible and 
incomplete excision has led to repeated recur- 
rences and even amputation of a foot. 
Under such circumstances one cannot avoid 
the belief that a true fibrosarcoma has been 
formed although apparently not a metastasiz- 
ing one. In illustration the follow’ing case may 
be cited: 

At the age of eighteen years, D.H., a 
Scotch girl, stepped on a sharp rock which 
caused some pain in the sole of the foot but 
no gross evidence of contusion or abrasion. 
Tw'o months later a swelling appeared that 
grew' painlessly for seven years. It was tlicn 
removed elsew'here and called fibroma. In 
five rveeks it reappeared and seven months 
later w'as rc-e.xcised ; four roentgen-ray treat- 
ments w'cre then given. Recurrence in five 
months led to a third e.xcision tw'o montlis 
later. Rapid recurrence finally necessitated 
amputation tlirough the junction of the mid- 
dle and low'er thirds of the leg at the age of 
27 years. She svas without evidence of disease 
ten years after this last procedure. 

This grow'th w'as e.\ceedingly w'ell differen- 
tiated in all of its manifestations and appar- 
ently started in and around the plantar facia. 

The tale of these tumor-like fibrous prolif- 
erations is still incomplete until the rare and 
peculiar congenital condition called progres- 
sive myositis fibrosa (Meyenburg), or heredi- 
tary polyfibrornatosis by Touraine and Ruel, 
has been cited. In this unusual condition suc- 
cessive areas of subcutaneous and intramuscu- 
lar scarlike connective tissue form that gro^\' 
and increase by infiltration so that micro- 
scopically it sometimes simulates a desmoid or 
a fibrosarcoma. The process may form succes- 
sive nodules in all parts of the body, or it may 
affect the tissues of a single extremity. It 
starts generally in the first two or three years 
of life but may appear in adults. Rarely tlie 
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affected areas become calcified or ossified in 
which ease it is called progressive myositis os- 
sificans.-®^ The infiltrating fibrous growth 
may contract, so that if the neck is affected, 
the picture of congenital wry neck is pro- 
duced. It is verj’ easy for the pathologist un- 
acquainted with this condition to suppose he is 
dealing with an infiltrating fibrosarcoma. 
^Vhcther or not such peculiar fibroses can 
produce malignant tumors is unknown tome; 
if any has been reported I have not found the 
reference. Touraine and Ruel in discu.ssing 
this condition point out that Janssen, in 1902, 
grouped under the term “fibroplastic dia- 
thesis” Dupuytren’s contracture, induration 
of the corpora cavernosa, keloids, gout, and 
arthritis deformans. Since that time many 
other fibromatoses have been added and they 
feel that heredity’ plays an important role in 
the etiology' which, however, remains obscure. 

The survey so far has seemed to indicate 
that fibrous growths of a proliferative nature 
that may be pure hyperplasias, benign tumors 
or malignant sarcomas can develop either 
spontaneously, or as a result of irradiation, or 
of some mysterious inherent cellular pecu- 
liarity in scar tissue. It will be well to e.xam- 
ine the evidence concerning this relationship 
in more detail. 

Irradiation Fibromatosis. Irradiation dam- 
age of skin and mucous membranes is recog- 
nized as an important etiological factor in 
the production of malignant epithelial tu- 
mors. This mode also produces changes in 
the fibrous tissue sometimes resulting in the 
formation of atypical and monstrous fibro- 
blasts. Rarely this damaged scar tissue pro- 
liferates, forming tumor-like masses. In the 
literature there are reports of such tumors 
forming in skin, subcutaneous tissue, or buc- 
cal mucosa overtreated by irradiation for 
lupus vulgaris, -> itt £qj. (]egp0i- 

tuberculosis,®^- for other tumors,^®- '*®’ *-> 
for hypertrichosis,^^^ and for keloidal bum 
scars.®^® In the Columbia University- group 
there ^vere four such cases; two were treated 
by roentgen-ray irradiation for hy-pertri- 
chosis, one for psoriasis, and one for an un- 
determined skin lesion of the dorsum of the 
penis. In these four cases the tumors were all 
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small, there was no evidence of metastasis or 
recurrence following removal, and it \vas 
questionable in my mind svhether or not they 
should be called fibrosarcomas. However, re- 
currences following attempted removals are 
frequent in a number of the reported cases; 
nine out of sixteen died and four^- 
had metastases. So it cannot be doubted that 
tmly malignant fibrosarcomas may develop 
in tissues damaged by irradiation, but the in- 
cidence must be very small. The inter\'al be- 
tween radiotherapy and tumor development 
varied from one-and-a-half to twenty-seven 
years but was commonly more than five years. 
One of our patients, the skin of whose lower 
extremity had been badly damaged by irra- 
diation for psoriasis, developed both squa- 
mous-cell epithelioma and a fibrosarcoma- 
like tumor. 

Cicatricial Fibromatosis and Fibrosarcoma. 
It has already been indicated that fibrous tu- 
mors can develop in the scars from trauma, 
bums, or infections of one sort or another, but 
if one takes the sum total of all cicatrices, the 
actual number that develop fibrosarcomas is 
so minute that Melzner has doubted if the 
relationship is anything more than fortuitous. 
He was interested especially in the number 
of sarcomas developing in wounds received 
in the First World War which he believed to 
be extremely few. He reported one, in a cica- 
trix in the thigh, that developed eleven years 
after the wound was received. He supposed 
that sarcomas developed in scars only if the 
individual had a special predisposition. An- 
other case in a war wound of the hand was 
reported by Thies, and one in the chest wall 
by Clavelin and Lacaux. Other reported types 
of injury preceding sarcoma formation are: 
a punctured wound in the calf of a miner,^® 
a leg ulcer,'^ an osteomyelitis scar,®^ the 
site of arsenic injection in which case the 
fibrosarcoma was found to contain traces of 
arsenic,®® an operative scar,®® following a 
blow with several months elapsing before the 
tumor appeared,®'* and in a hematoma. 
This last case was questioned in discussion by 
Delbet who thought the tumor might have 
been present when the blow \vas received. 
The cases reported by E. Fahr, following a 
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Fig. 7. Fibrosarcoma in the 
scar of the intciscapnlai le- 
gion. The 1 eciiri ence ap- 
pealed thiity years aftci the 
tumoi had been lemoved by 
Lord Listei (see text). 


horse bite, and by Fleming and Rezek in a 
burn scar seem to me to be liposarcomas, 
rather than fibrosarcomas. It has already 
been pointed out that the desmoid tumors 
in the abdominal-wall muscles and aponeu- 
roses of \v'omen very probably develop in the 
scar tissue formed from the stretching of these 
tissues during pregnancy. 

In our o\yn material, exclusive of desmoid 
tumors, at least thirty-six of the cases devel- 
oped a fibrosarcoma in definite scar tissue or 
at the site of a former injury. They include 
some of our most fascinating and spectacular 
cases, two of which will be cited in illustra- 
tion; 

Case 1. C. S. was an Irishman born in 
May, 1852. When a boy he injured tlie in- 
terscapular region. At the age of 9 years a 
lump appeared in the scar; because of rapid 
growth it was excised at the age of 35 years 
without anesthesia or carbolic spray by Lord 
Lister in London. The wound was infected 
and the lump reappeared rapidly. It re- 
mained quiescent for thirty more years when 



Fig. 8. The same case as Fig. 7. This shows the geneious and adequate excision of the 
recurrent tumoi. 
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again it grew rapidly to a diameter of 4.5 
cm. and ulcerated. Then, at 65 years of age, 
the mass and surrounding tissue -vvas gener- 
ously excised at the Presbyterian Hospital by 
Dr. Bert Rulison. It was a well-differentiated 
fibrosarcoma. This operation was successful 
and there was no recurrence twenty-five years 
later when he was last seen by Dr. A. O. 
IVhipple, at the age of 91 years (Figs. 7, 8, 
and 9), 82 years after the tumor was first 
discovered. 

Case 2. C. O’C. (alias Soap Box Harr^’) 
who was a burglar of the variety known as 
“second story man” W’as shot in the lower 
inner aspect of the thigh ^^’ith a .38 caliber 
revolver and sent to Sing Sing prison with a 
life sentence at the age of 27 years. Eleven 
years later a tumor appeared in the scar, and 
after four years of gro\v’th it was excised but 
recurred promptly. During the next eleven 
•) ears, six local operations w ere done for con- 
stantly reappearing local recurrences. Finally 
the tumor grew' to a large size, ulcerated 


[39 

deeply, and almost siurounded the knee joint 
in its invasion. He was brought to the Pres- 
by'terian Hospital svhere a high thigh ampu- 
tation was done. Thirteen months later he 
died at the age of fifty-three years sv-ith signs 
of pulmonary" tuberculosis. As no autopsy" w"as 
done, it is uncertain whether or not there 
were pulmonary' metastases. The tumor was 
a cellular fibrosarcoma of medium differenti- 
ation with many mitoses and a number of 
bizarre enlarged spindle cells (Figs. 10, ii, 
and 12). 

These cases illustrate the characteristics of 
the majority of scar tumors. Of twenty'-four 
patients with scar fibrosarcomas tbat were 
followed, thirteen had one or more recur- 
rences after excision. Two died w"ith blood- 
borne metastases ; one died with possible lung 
metastasis; one died and two were last seen 
alive %\ith the tumor persisting. The remain- 
ing eighteen were without evidence of tumor 
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Fig. 9. The same case as Figs. 7 and 8. Photomicrograph of the tumor showing the 
interlaced bands of well-differentiated fibroblastic tumor cells. The spaces between 
the cells indicate the plentiful intercellular connective tissue fibers. X 470. 
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Fig. 10. Fibrosarcoma recurrent in the scar of an old revolver 
bullet wound of the thigh above the knee (see text). 
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Fig. 1 1. The same case as Fig. 10. The tumor bisected, with the patella and attached 
tendons reflected forward. 
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Fig. 12. The same case as Figs. 10 and //. Photomicrograph shows some degree of 
anaplasia, hyperchromatism and cell irregularity. The close proximity of the cells, 
one to another, indicates the smaller number of intercellular fibers. The mitotic fig- 
ure is an indicator of rapid proliferation and potential malignancy. 


at intervals of from one to twenty-five years 
after the last successful removal. One of these 
died of intercurrent nephritis -without evi- 
dence of tumor three years after excision. 
Had all the tumors been widely and exten- 
sively removed when first treated it is quite 
possible that all the patients would have been 
cured. 

Fibroma. So far no mention has been 
made of the benign fibrous neoplasm or fi- 
broma. Nothing illustrates better the com- 
ple.xities of the whole subject of malignant 
fibrosarcomas than the attempt to define a 
benign neoplastic fibroma. There are two 
varieties of lesions in the skin called fibromas. 
One is the pedunculated soft fibrous tag of 
\’cry variable size, covered with epidermis and 


having a fibrous or fibrous and fatt\- core re- 
sembling the corium without any accessory- 
skin structures in it. Obviously these are mal- 
formations -without any histological re- 
semblance to neoplasms and only because 
they can display a certain degree of autono- 
mous growth can they lay claim to the name 
fibroma. They have no relationship to malig- 
nant tumors. The other variety is an intra- 
dermal infiltrating growth of scarlike fibro- 
blastic tissue in the skin and sometimes the 
subcutaneous tissue. This may be relatively 
avascular or it may be quite vascular and 
contain vary-ing numbers of phagocytic his- 
tiocytes filled with lipoid, blood pigments, or 
both. If associated with capillaries and phag- 
ocytes, it is generally called fibrous xanthoma 
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Fig. 13. Fibrosarcoma of the mesentery of the jejunum. This was in infil- 
trating growth, 7.5 cm. in diameter, that had defoimed the intestinal wall 
to which it was closely adherent. There had been no recurrence of .symp- 
toms eighty-two months aftei resection. 


or sclerosing hemangioma and is always be- 
nign. It has a limited growth and never 
achieves a very large size. If, on the other 
hand, it is purely fibrous it may display con- 
tinuous progressive infiltrative growth. The 
smaller tumors of this variety do not recur 
after excision but the larger ones may do so 
and for all practical purposes behave like 
locally malignant neoplasms. The smaller 
ones with limited growth are generally called 
fibromas while the larger ones that show 
progressive growth are called fibrosarcomas. 
It is not possible to distinguish the two his- 
tologically so that, as Wilson has pointed out,- 
it is necessary to depend upon size and pro- 
gressive growth for this purpose. 

In the deeper tissues similar fibrous nod- 
ules occur but the small benign tumors of 
limited growth are rarely encountered and it 
is the larger ones \vith progressive increase 
in size that become manifest during life. Out- 


standing examples are those that develop in 
the mesentery and the periosteum. They will 
receive further attention later in this paper. 
Here it \\’ill be affirmed only that in spite of 
good differentiation, I classify them as fibro- 
sarcomas because of persistent infiltrative 
growth. 

Fibrosarcossia 

Regional Fibrosai coma. There is another 
aspect of these fibrous growths ^vhich is out- 
standing and demands attention. It has al- 
ready been indicated that fibrous growths de- 
veloping in the skin itself very seldom metas- 
tasize and, e.xcept for persistent locally infil- 
trative gro^vth, rarely show any other evi- 
dence of malignancy. This statement docs not 
apply to the tumors that develop in scar 
tissue that may involve skin as well as deeper 
parts. If true, it would seem to suggest that 
there is some difference in the tendency of 
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Fig. 14. The same case as Fig. 13. A well-differentiated tumor, composed of fibro- 
blasts and many intercellular connective-tissue fibers. X 470- 


certain parts of the body to develop malig- 
nant fibrosarcomas ^hen compared %vith 
other parts. It is difficult to accumulate fol- 
low-up records of such tumors in sufficient 
numbers for a proper comparison, but the 
matter is of sufficient importance for prog- 
nosis and treatment to warrant a review of 
what data can be adduced. The alimentary 
tract will first be considered. 

Alimentary Tract. Before reviewing this, 
it seems important to repeat the caution that 
some cases reported as fibrosarcoma, neuro- 
genic sarcoma, and spindle-cell sarcoma may 
actually be smooth-muscle tumors that, in the 
gastrointestinal tract, certainly are far more 
common than malignant connective-tissue 
tumors.’®® For the stomach D’Aunoy and 
Zoellcr state that 7 per cent of 335 sarcomas 
arc fibrosarcomas; Gcschickter”- reported 10 
neurogenic sarcomas in the gastrointestinal 
tract from the Johns Hopkins Hospital ma- 


terial, 3 of which were in the stomach. 3 in 
the small intestine and 4 in the rectum: 
Counseller and Collins found 7 fibrosarcomas 
among 135 gastric sarcomas at the Mayo 
Clinic; other gastric cases have been reported 
by the Cook County Hospital and by Free- 
man : a possible duodenal case is described by 
Laroque and Shiflett; jejunal cases by Ler- 
iche and Brun and by Matsubara. and a pos- 
sible case in Meckel’s diverticulum by Faast 
and Walters. In the Columbia Universits 
material there are no cases recorded from the 
Presbyterian Hospital: only one gastric case 
is included coming from a source outside the 
hospital, about svhich no clinical information 
is available. No conclusions can be reached 
about prognosis and malignancy from such 
unsatisfactory' data. 

AVhen one considers the mesentery, omen- 
tum, and retroperitoneal region some peculiar 
facts come to light. Fibrous growths are con- 









Fig. 15. The same case as Figs. 13 and 14. Laidlaw silver reticidin stain; this shows 
the large number of mated leticulin fibers. X 470. 


siderably more frequent in the mesentery 
than in the retroperitoneum proper. For in- 
stancCj in the Columbia University series 
there are six cases of fibrosarcoma in the mes- 
entery and only one in the retroperitoneum. 
The reverse of this is true for other varieties 
of tumor. All of the cases in the present series 
were well differentiated. All six of the mesen- 
teric tumors necessitated resection of the ad- 
jacent small bowel. Two cases were not fol- 
lowed. One had a local reappearance re- 
moved after two years, two ^vere well more 
than five years and one less than five years 
after operation (Figs. 13, 14, and 15). The 
retroperitoneal case was not followed. None 
metastasized. Similar cases involving the mes- 
entery, more often reported in the literature 
as fibromas than as fibrosarcomas, have been 
recorded by Bergareche, Bruton, Gordon- 
Taylor, Matsumoto, Micca, Poulson, Sum- 
mers, Suzuki, and 'Weaver. Micca’s patient 
had a local recurrence with the formation 


a fecal fistula and death after seven months. 
One of Matsumoto’s two cases was found at 
the autopsy of a 51 -year-old male. It was at- 
tached to tlie mesentery and bladder, weighed 
3240 gm., and had metastases in the liver. 
This is the only case with metastases and it 
is not certainly a fibrosarcoma, since it is re- 
ported only as a spindle-cell sarcoma. No 
fibrosarcomas are included in Jaki’s report of 
six malignant mesenteric tumors. Rankin and 
Major’s compilation of mesenteric tumors 
from the Mayo Clinic includes eight sarcomas 
but their types are not revealed. Although 
most cases arc found in adults, Bruton re- 
corded a congenital case and other e.xamplcs 
in children are described by Summers, Suzuki, 
and by IVeaver. 

Omental cases have been described by 
Lawler, Fox and Cohen, and by Mirizzi. 
Strauss found one fibrosarcoma of the omcn- 
oftum among 14,455 autopsies; Ransom and 
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Fig. i6. Fibrosarcoma of the {ieriosteum of the coccyx in a forty-one-year- 
old female. It measured 5X4 X 3 pressed fonvard to indent 

the rectum. It had not recurred sixteen years after resection. 


Samson recorded thirteen fibrosarcomas 
among seventy-five malignant tumors of the 
omentum reported in the literature. Cases 
called spindle-cell sarcoma have been de- 
scribed by Greig and by Joachimovits. A peri- 
toneal case forming multiple nodules was re- 
corded by ^Vatanabe. This may, however, 
have been a mesothelioma masquerading as 
a fibrosarcoma. The possibility of this phe- 
nomenon has been discussed by Stout and 
Murray. Retroperitoneal tumors in the para- 
renal region are reported by Arenas, by 
Hosvard and Suby, by LeGac, and by Mac- 
Leod. Papin and Mahon found a large one 
weighing 12 Kg. springing from the base of 
the broad ligament. Other cases have been 
deseribed by Phillips, by Rasmussen, by Smith 


and Armstrong and two by ^Varren and Som- 
mer. Eight so-called retroperitoneal fibrosar- 
comas were reported by McNamara, Smith 
and Boswell but not one of them is above 
suspicion of being leiomyosarcoma, liposar- 
coma, or something else. 

Liver cases have been recorded by Hammer 
and by Shallow and AVagner although the 
latter is questionable. Gaetani found one in 
the gallbladder. From this review it seems 
very probable to me that pure fibroblastic 
tumors of the mesentery', omentum, and retro- 
peritoneal tissues are uncommon and in the 
great majority of instances \vell differentiated 
and nonmetastasizing. It appears wiser to 
classify them as fibrosarcomas rather than 
fibromas because they display progressive in- 
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Fig. 17. The same case as Fig. 16. Low-power photomicrograph of the well-differ- 
entiated tumor shows erosion and limited invasion of a coccygeal scg7nent. 


filtrative growth necessitating radical excision 
if local recurrence is to be avoided. Metas- 
tasis must be an exceedingly uncommon event. 

Most of the mammary-gland fibrosarcomas 
represent growths affecting the stroma of in- 
tracanalicular fibroadenomas. These have 
the microscopic appearance of well-differen- 
tiated fibrosarcoma and cause great, some- 
times gigantic, enlargement of the tumor. 
Such growths have been called cystosarcoma 
phyllodes. They have been described exten- 
sively by Fox, Isidore, Sailer, and Hill and 
Stout. The cases of cystosarcoma phyllodes 
have not been included in this report. In the 
great majority of instances they are cured by 
excision of the tumor or mastectomy, although 
rare cases of recurrence and even metastasis 
have been reported. Pure fibrosarcomas in 
the mammary gland unrelated to cystosar- 


coma phyllodes occasionally develop. There 
are only five such cases in tlie Columbia Uni- 
versity collection and the information about 
them is meager. One, treated by radical mas- 
tectomy, was well nine-and-one-half years 
later. One reappeared immediately after in- 
complete excision; the ultimate result is un- 
known. A third patient died at an unstated 
interval after mastectomy and at autopsy a 
small metastasis was found in the heart 
muscle. No information at all is available 
about the other t\vo cases which ^vere treated 
by simple mastectomy. When the compilations 
of the authors above referred to are perused 
it becomes quite apparent that a number of 
the cases called fibrosarcoma which metas- 
tasized do not belong in the category of fibro- 
sarcomas used in the restricted sense but are 
rhabdomyosarcomas, liposarcomas or mixed 



FIBROSARCOMA 


Stout 


[47 

mesodermal tumors (mesench)-momas) . If this phenomenon is probabh quite infrequent, 
these cases arc excluded the number of metas- The tumors ■vshich are attached to the 
tasizing fibrosarcomas is greatly reduced and periosteum and so seem to spring from it are 



Fig. i8. Above: fibrosarcoma of the periosteum of the tibia of a sixty-four-year-old 
male with extensive disuse infiltrative growth in the overlying soft parts. Below: in- 
vasion of the tibia. 



Fig. ig. Same case as Fig. i 8 . Photomicrograph showing the peculiar effect upon a 
bone trabecula which has been hollowed out by the infiltrative growth. There are a 
great many intercellular fibers found but the cells vary somewhat in relative size and 
show some anaplasia. H. and E. stain. ('X 2^0.) 
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of considerable interest. There were thirteen 
of them in the Columbia University series 
and the bones involved were: scapula, five; 
mandible, three; ischium-sacrum, one; coccyx, 
one; femur, one; tibia, one; humerus, one 
(Figs. 16 and 17). This predilection for bones 
other than the long bones is borne out by pub- 
lished reports. Other scapula cases are report- 
ed by Doub, Soares Hungria, and Strode and 
Fennel ; Van Neck has described a case spring- 
ing from the periosteum of the astragalus: 
Geschickter”**’ does not believe there are 
endosteal fibrosarcomas but only those that 
start in the periosteum or parosteal tissues. 
According to him, the periosteal cases are 
relatively benign and seldom metatasize; 
the parosteal cases invade the bone second- 
arily and are much more malignant. I agree 
with these statements and believe that all of 
the cases of apparent endosteal fibrosarcoma 
of bone are either osteogenic sarcomas or 
chondrosarcomas without convincing evi- 


dences of differentiation. Only one of the 
thirteen Columbia University periosteal cases 
is known to have metastasized. This was in a 
64-year-old male tvith a deep tumor of the 
leg, which was quite possibly parosteal to the 
tibia rather than primarily periosteal. Much 
of it was well differentiated, forming a great 
deal of collagen, but some areas had a more 
malignant aspect with cellular anaplasia and 
many mitoses. After one year of growth an 
incomplete excision was done followed by 
amputation through the thigh; death with 
lung metastases ensued seventeen months 
after the first operation (Figs. 18, 19, and 
20). Two other patients died and one was 
last seen alive with persisting tumor, but this 
was because either curative operation was re- 
fused or the position of the tumor or age of 
the patient prevented curative treatment. 
Four patients were without signs of tumor 
more than five years ( two of these more than 
ten years) after treatment. Of the cases re- 
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ported in the literature almost all that metas- 
tasized were probably either parosteal tumors 
or else undinferentiated osteogenic sarcomas 
masquerading as spindle-cell fibrosarcoma- 
tous tumors."^’ Incidentally, 
possible fibrosarcomas attached to johil cap- 
sules arc exceedingly rare. Wehner described 
what he called a fibroma that grew below 
the patella for fifteen years following a tear 
of the patellar tendon, and in their list of 
primary joint tumors Razemon and Bizard 
mention spindlc-cell sarcoma. "Whether or 
not this includes fibrosarcoma remains uncer- 
tain. 

Central Nervous System. Baker and 
Adams have described a fibrosarcoma in the 
right frontal lobe and refer to four others all 
in the frontal or temporal lobes. They suggest 
that these probably originate from the ad- 
ventitial connective tissue or from perivascu- 
lar sheaths of cells extending down from the 
leptomcninges. Russell and Sachs have de- 
scribed four malignant meningeal cases, three 
of which metastasized and the other invaded 
blood vessels. They called them arachnoidal 
fibrosarcomas. Gardner and Turner describe 
fibroblastic tumors of the choroid plexus of 
the lateral ventricles. T. Fahr described a 
diffusely growing spindle-cell tumor involv- 
ing the leptomeninges that covered the left 
parietal and temporal lobes and the entire 
spinal eord. 

A suprarenal case with many metastases is 
reported by Cran; a doubtful thyroid case by 
Moulonguet. 

Genitourinary System. In the kidney, 
cases spring from the capsule,**^ from the 
pararenal tissues;’"^ from the pelvis;”'’ and 
occasionally from the kidney itsclf.^^’ 
iM, 18!) Monserrat and Galvez found one in 
the testis proper; O’Brien, and Halpert and 
Thompson reported cases in the epididymis', 
Chwalla and Donati each described a fibro- 
sarcoma of the tunica vaginalis, and Sordina 
one in the spermatic cord. Cases involving 
various parts of the penis have been recorded 
by Bailey, Evans, Hval, and by Nakazawa. 
Two prostate cases arc cited by AVarren and 
Sommer. A vulvar growth is reported by Nel- 
son and a vaginal one by \Varrcn and Som- 
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mcr. Most of the ovarian cases arc prob- 
ably cither simple fibromas or theca-cell tu- 
mors. None of the cases called fibrosarcoma 
in the following four papers is thoroughly 
convincing.^”' 

Lung cases have been described by Ball, 
Johns and Sharpe, Lutcmbacker, and by 
Schcidcggcr. Other cases reputed to have 
arisen from the pleura arc reported by Klem- 
perer and Rabin, Lyssunkin, and by Mac- 
Mahon and Mallor>'. One must repeat here 
what has already been said about apparent 
fibrosarcomas of the peritoneum. As pointed 
out by Stout and Murray, some of the.se may 
be mesotheliomas of the pleura masquerad- 
ing as fibrosarcomas. Adcdiaslinal cases have 
been reported by Dolgc, Frey, Huguenin 
and Albot, and by Robins. They must be rare, 
for Haagensen docs not mention fibrosar- 
coma in his review of mediastinal tumors. 

Sporadic cases have also been reported in 
the upper respiratory and alimentary tracts. 
Three examples in the lower lip arc men- 
tioned by dc Cholnoky. Cases involving the 
tongue arc reported by Dunet; Gougcrot, 
Moure and Eliaschcff; GricourolT; Nicolosi; 
and Ross. Tracheal involvement was noted 
by Norsk, by Richards and Dietrich, by Wat- 
son- Williams, and by ^Vcinbcrg. Laryngeal 
tumors have been reported by Lacaillc and 
by Texicr; and a fibrosarcoma springing from 
the cricoid cartilage that pressed on the lar^Tix 
and invaded the neck, by Gl>Tm. A rctrona- 
sophary'i^cal tumor was described by Tarta- 
kowsky; fibrosarcomas of the naso pharynx it- 
self by Bahgat, by Barth, and by Portmann 
and Davis. Berard and Sargnon’s case involved 
the nasopharyn.x, antrum, and orbi^ but after 
extensive excision and radium treatment the 
patient remained well for twenty years. A 
Cabot case started in the forehead and in- 
vaded the orbit, the antrum, and other si- 
nusas, eventually terminating fatally. Forcro 
described one which started in the nasal cav- 
ity and Portcla another that invaded the 
sinuses extensively, ending in meningitis and 
death of the patient. Orbital fibrosarcomas 
have been recorded by Cunningham, by Dcy, 
and by Fouassicr; and Morgan described one 
that involved a lower eyelid. 
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Fig. 21. Fibrosaicoma of the back muscles which gjew for two yean in a sg-yeai- 
old coloied male to reach a diameter of 10 cm. No rccuricncc 4 years after resection 
with surrounding muscles. The photomicrograph shows the sinuous curves of the 
well-diff er entiated fibrosarcoma as the cords of cells and fibers interlace and infiltrate 
between transected muscle fibers. H. and E. stain left, and Laidlaw silver reticulin 
stain at right showing the reticulin fibers wrapped around each cell fX ^35-) 


they emphasize that the greater number of 
the malignant cases are located in the thigh 
which location consequently entails a high 
fatality rate. 

Tables i, 2 and 3 summarize the results of 
treatment of the Columbia University series. 
With the skin and desmoid tumors excluded, 
there remain 144 cases of fibrosarcoma of the 
soft parts of which 107 were followed. Be- 
cause of the kno\vn long duration of these 
tumors it has seemed proper to date survivals 
from the reputed recognition rather than 
from the day of treatment because this gives 
a better idea of their relative lack of malig- 
nancy. It can be seen at once that in spite 
of a 60 per cent recurrence rate only 8 pei 
cent are known to have metastasized and 


that death ensued in only 20 per cent as a 
result of tumor growth. The figures for fibio- 
sarcomas of all parts are comparable. More- 
over, although the death and metastates rates 
for the low'er e.xtremity are slightly higher 
than for other areas, the diffeience is fai 
from striking and the same obseivation ap- 
plies to the tumors arising in the muscles, ten- 
dons, and tendon sheaths. This gives a vei\ 
different idea of the relative malignancy of 
the fibrosarcoma than that gained from the 
previously quoted reports and, of course, le- 
quires some e.xplanation. I believe that this 
is to be found in the much more searching 
investigation and analysis to w'hich the Co- 
lumbia University group of sarcomas has 
been subjected, for this has served to remove 
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Fig. 22. Fibrosarcoma of the subcutaneous tissue of the deltoid region of a fifty-four- 
year-old male, 4 cm. in diameter. There zcas no recurrence eight months after exci- 
sion. This is one of the characteristic appearances of the well-differentiated fibrosar- 
comas in which the bundles of cells and fibers bend sharply at right angles when they 
meet. H. and E. stain at the left; Laidlaw silver reticulin stain at the right. X i95- 


from the category' of fibrosarcoma many ma- 
lignant tumors that I believe should be as- 
signed to other diagnoses. It will be well to 
review these although some of them have al- 
ready been mentioned. I do not recognize the 
diagnosis myxosarcoma: in my opinion such 
tumors are either myxomas, liposarcomas, 
mesenchymomas, or rarely areas of undiffer- 
entiated mesenchy'me in such tumors as rhab- 
domyosarcomas. It is indeed uncommon for 
one of these areas to be found in the fibro- 
sarcoma. The fact that fibrosarcoma-like 
areas are always found in sy-novial sarcoma, 
and sometimes in liposarcoma, Kaposi’s dis- 
ease, leiomyosarcoma, rhabdomyosarcoma, 
and hemangiopericytoma, means that a 
casual examination of one tumor area with- 
out differential stains may lead one to mistake 


any of these tumors for fibrosarcoma. The un- 
common malignant schwannomas which are 
spindle-cell tumors and easily mistaken for 
fibrosarcomas should also be e.xcluded from 
the fibrosarcoma group because of their cellu- 
lar derivation. 

Histo pathological Criteria of Fibrosarcoma. 
\\Tiat then are the criteria by which a fibro- 
sarcoma may be recognized? These are tu- 
mors composed of fibroblasts — cells the pri- 
mary function of which is to form connective- 
tissue fibers. These fibers are called collagen 
when they are thick and are stained a red- 
dish hue after impregnation with silver which 
has been toned with gold chloride. If they arc 
very slender they are blackened by silver. In 
this country such blackened fibers are usually- 
referred to as reticulum. This is perhaps un- 




Fig. 23. Above: fibrosarcoma of the muscles of the dorsum of the foot which grew iu 
a twenty-eight-year-old man and recuried after excision^ finally necessitating a Symc 
amputation. There was no recurrence nine years after the first excision and seven 
years after amputation. This is an incompletely diffeientiated tumor showing some 
degiee of anaplasia and frequent mitosis. Below: Laidlaw silver reticulin stain shows 
many delicate reticulin fibeis wrapped around each cell and the sinuous interweaving 
of the bundles. X 470 . 


fortunate because by its use there is danger of 
confusing these fibrils with many cellular 
reticula of quite different composition which 
are found in the body. I prefer to follow 
Nageotte, the great French master of the 
earlier study of collagen and call the silver- 
blackened fibers “reticulin.” By so doing there 
is no possibility of error anci confusion. The 
fibroblastic tumor, then, is primarily charac- 
terized by the formation of collagen and ret- 


iculin fibers. These fibers are wrapped all 
around the cells as has been pointed out by 
Bayer, Dublin, Grynfeltt and others instead 
of forming long \sdry straight fibers of 
reticulin such as are more apt to be found in 
the neurilemoma, the malignant schwanno- 
ma, and the leiomyosarcoma. This statement 
applies only to the relatively well-differenti- 
ated fibrosarcomas, for the poorly differen- 
tiated tumors may have some cells not com- 
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Fig. 24. Above: fibrosarcoma of deep tissues in the arm of an 8o-year-old woman. 
Three weeks after discovery it was 8 cm. in diameter. Biopsy only without treatment. 
Death after eight months of undetermined cause. Marked anaplasia with variation 
in cell size and frequent and sometimes bizarre mitoses. Below: a Laidlaw stain show- 
ing delicate reticulin fibers incompletely surrounding most of the cells. fX 390.) 




pletely surrounded by fibers. Tureen and 
Seelig believe that the variety and appear- 
ance of the connective-tissue fibers of the 
locus of origin influence the kind of fibers 
which will be formed in a given tumor. There 
may be something in this idea but it is ex- 
ceedingly difficult to prove. Although the 
great majority of fibrosarcomas are furnished 
with plenty of reticulin and usually with col- 
lagen fibers, there are some in which the 
tumor cells form relatively little reticulin and 
no collagen fibers. These have the cells close- 
ly placed and demand the closest e.xamina- 
tion to determine ^vhether or not they are 
fibrosarcomas, sarcomas of some other vari- 


ety, or malignant schwannomas. Only if an 
exhaustive examination fails to show any 
other differentiation and their other features 
correspond with fibroblastic tumors is it safe 
to place them in the category of fibrosar- 
coma. 

The fibrosarcoma has its cells and fibers 
arranged in interlaced bands. This tj-pe of 
growth characterizes thick scar tissue: it is 
seen in the keloid, in the fibroma, and in the 
desmoid. Moreover, scar tissue, keloids, and 
fibromas are not contained within a proper 
capsule; rather the cells and fibers alwa\s 
interdigitate to some degree with the sur- 
rounding tissue and this also is true of the 



O^'J CAXCER j 

fibrosarcoma. In the differentiated fibrosar- 
coma tliat is ^\■ell supplied \\'ith fibers, the in- 
terlacing arrangement occurs in two different 
forms. In tlie more common one the bundles 
or cords of spindle-shaped cells and fibers are 
sinuously intertwined or interlaced; that is, 
their cuiwes are slight and gentle (Fig. 21). 
In a few cases the cords tend to be bent 
abruptly and almost at right angles before 
suddenly pursuing their course in an entirely 
different plane. This gives the tumor in cut 
section various focal points ^\’hcrc it appears 
as if some violent distortion had taken placc. 
somewhat reminiscent of the appearance of a 
photograph of a spiral nebula (Fig. 22). This 
arrangement is found also in some skin fibro- 
mas and in fibrous xanthomas (so-called 
sclerosing hemangiomas) . It has even been 
suggested that such growths arc derived from 
nerves without, in my estimation, any proof 
at all. 

The cell of the fibrosarcoma is almost in- 
variably spindle shaped. Its nucleus conforms 
to the shape of the cel! and is elongated witlt 
almost pointed ends. The cytoplasm is fre- 
quently fibrillatcd but the fibrils arc not of 
recognizable collagen or rcticulin, since these 
substances arc formed outside of the cell. 
Nor, of course, arc they myofibrils. The cyto- 
plasm is never granular and if any vacuoles 
arc found they arc not sccrctional hut rep- 
resent degenerative phenomena, for these 
cells do not secrete lipoid or glycogen. Since 
jnany fibrosarcomas grow slo^^■ly, mitoses arc 
commonly veiy difficult to find. It is in the 
small group of tumors that grow rapidly and 
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Differentiafion. Many autliors have classi- 
fied the fibros-ircomas into the differentiated 
fonns \sitlr many fibers and tlte more cellular 
forms witli fc\s' fibers. Broders, Hargrave, and 
iMcyerding use the terms fibrogcnic and cellu- 
lar spindlc-cell sarcoma. Givaifcllt dix-ides 
them into fibrillogcnic and nonfibrillogenic 
fonns. Quick and Cutler, Stexvart and Cope- 
land, ^Varren and Sommer, and others use 
the term “‘neurogenic sarcoma” for the more 
cellular forms, and Foot temts tliem neuro- 
genous sarcomas. In tlie Columbia Unix-ersitx- 
scries the cases hax'e been dixaded into txvo 
groups depending upon tlie degree of differ- 
entiation. If the cells are relatix'clx' unifonn, 
xx'ithout much hypcrchromatisin, xritlt xvcll- 
devcloped collagen and/or rcticulin fibers 
and. most important of all. relatix'ely fexv or 
no mitoses, tlie tumor is considered xx'cll dif- 
ferentiated. (Figs. 21. 22.) But. if tlie cells 
are closely packed, xritli no or fexv collagen 
and only delicate rcticulin fibers, if tliere is 
some hyperchromatism and perhaps some 
x-ariation in cell size, and if tlie mitoses are 
frequent, the tumor is classified as poorly dif- 
ferentiated (Figs. 23 and 24). The tumor is 
called poorly difi’erentiated if only part of it 
shoxvs tliis anaplasia. This x'crx- rarely hap- 
pens but xvas outstanding in one periosteal 
case in the leg that, in spite of being dcnselv 
fibrous xritli much collagen formation, shoivcd 
areas of gi'cat cellular actix-itx- xx-ifli cellular 
irrcgularitx- and frequent mitosis. This tumor 
inx'adcd tlie tibia and metastasized to the 
lungs (sec Figs. 18. 19. 20). 

Etiology. The anatomical distribution of 
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fail to form many fibers that mitoses arc most 
easily found and in relatively greater number. 
In my experience, bizarre giant cells cither 
xvith a single or xvith multiple nuclei arc ex- 
ceedingly uncommon — if they appear in con- 
siderable numbers the tumor generally prox'cs 
to be not a fibrosarcoma but cither a lipo.sar- 
coma, rhabdomyosarcoma, or leiomyosar- 
coma. 


the fibrosarcoma has been displayed in tlie 
preceding pages. It remains only to record a 
fexv other facts. Table 4 shoxvs tliat the tumor 
can appear at any age from birtli to old age. 
The sex distribution in the Columbia Unix'er- 
sitx- gi'oup (Table I) .shoxvs no x-ariation, for, 
if the txvelvc females xvith desmoid tumors 
be excluded, tlierc arc 100 males and 106 
females. Txvcntx-six patients (12 per cent) 
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^vere colored — a figure which approximately 
reflects the proportion of colored patients in 
the Presbyterian Hospital and Vanderbilt 
Clinic during the forty-year period. There 
are no important etiological factors. It has 
been shown that four tumors developed in 
tissues damaged by radiation, but this seems 
insignificant when the huge number of such 
lesions is considered and when it is compared 
with the far greater number of radiation 
epithelial cancers. Similarly there ■were twelve 
desmoid tumors that may be presumed to 
have grown in abdominal-muscle scar tissue 
and thirty-six other fibrosarcomas that grew 
in cicatrices of various kinds. Yet when this 
is compared with the vast number of cica- 
trices in humans, the association hardly seems 
significant. 

Discussion 

This review of the fibroblastic growths 
seems to show that they can be divided into 
three categories. The first consists of nonneo- 
plastic hyperplasias that are not malignant 
and apparently, so far as the records show, 
never lead to the formation of true neoplasms 
either benign or malignant. In this group arc 
found the so-called pedunculated skin fibro- 
mas, true keloids, and progressive myositis 
fibrosa (hereditar)' polyfibromatosis). 

The second group consists of a number of 
fibrous growths which may or may not be 
neoplastic. These lesions are almost invari- 
ably benign and usually do not reappear after 
e.xcision but occasionally show persistent 
growth and may precede the development of 
true fibrosarcomas. In this category may be 
included the true fibromas that are usually 
intradermal but may appear elsewhere, des- 
moid tumors, the fibrous proliferations in the 
palmar and plantar fascias and the corpora 
cav'ernosa penis, and irradiation fibromatoses. 

The third group is made up of the true 
fibrosarcomas, the outstanding feature of 
which is infiltrative growth. It has been 
shown that the greater number of these are 
well diflcrcntiated and arc characterized 
cither by slow, steady, infiltrative growth 
- often lasting many years or by intermittent 
growth %\'ith long static periods intervening 
beriveen times of more rapid proliferation. 
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The majority of fibrosarcomas are contained 
in this group including most of the cases of 
dermatofibrosarcoma protuberans,®” of pro- 
gressive dermatofibroma,'** and the rest 
of the skin fibrosarcomas, most of the 
mesenteric fibrous tumors, the periosteal 
tumors, and many of the fibrosarcomas from 
other parts of the body. AVhile the tumors 
maintain good differentiation they do not 
metastasize but, although uncommon, it is 
possible for them eventually to become less 
well differentiated and assume the character- 
istics of the smaller fraction of this third 
group. This subdivision includes the less well- 
differentiated tumors characterized by more 
rapid growth, cellular h^'perchromatism, 
moderate anaplasia, formation of fewer con- 
nective-tissue fibers and most important of 
all a high mitotic rate. Even in this more 
malignant fraction, the metastatic rate is not 
high. 

It remains only to discuss diagnosis and 
treatment. Diagnosis should be achieved by 
biopsy wherever this is possible because treat- 
ment and prognosis depend upon the nature 
and differentiation of the tumor. If it is well 
differentiated, then the problem is one of 
local eradication. This has generally been at- 
tempted by surgical excision. The high recur- 
rence rate of 60 per cent for the soft-part 
tumors shows that excision is too often inade- 
quate chiefly because few surgeons appre- 
ciate that the fibrosarcoma is a tumor that 
infiltrates beyond its palpable confines. Al- 
though the well-differentiated tumor is not 
one that threatens life by metastasis, it may 
do so by local infiltrative growth. The time to 
cure these tumors with the least damage to 
the patient is \vhen they are first encountered. 
Sacrifice of a little extra tissue on all sides 
and in the depths at this time may save the 
patient many subsequent operations and per- 
haps his life. 

If the tumor is anaplastic with many mi- 
toses. the case is more urgent and the most 
radical surgeiy' is indicated. It should in- 
clude amputation of an extremity if there is 
any possibility that local excision will fail, for, 
while metastasis can occur, it is relatively in- 
frequent and the chance of saving life quite 
good. In all of the cases dealt with in this 
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paper, metastasis \vas through the blood 
stream. It is possible, however, for metastasis 
to occur through the lymphatics. Examples 
have been described by Warren and Som- 
mer, and by Hertzler; and a recent case at 
the Presbyterian Hospital not included in this 
report had inguinal-node metastasis from a 
fibrosarcoma of the leg. The occurrence, 
however, is so uncommon that it seems un- 
necessary to undertake removal of the re- 
gional nodes unless they are involved. 

Treatment by radiotherapy has seldom 
been undertaken because the impression pre- 
vails that the fibrosarcoma is exceedingly re- 
sistant. This is probably correct in most cases. 
It was used in thirty-seven of the cases in this 
series largely as an adjuvant to surgery when 
the latter failed. In most of these cases it had 
no appreciable effect but in one, a supra- 
clavicular well-differentiated fibrosarcoma in 
a 2 1 -year-old male, in whom three attempts 
at local excision had failed, so much roent- 
genotherapy was given that not only was the 


tumor completely destroyed but the adjacent 
bone and soft parts as well, necessitating in- 
terscapulothoracic amputation. This patient 
remains well fourteen years after onset and 
c:ght-and-a-half years after amputation. In 
two other patients primary' roentgenotherapy 
after biopsy appears to have had a favorable 
outcome. One of these patients was a girl 2 
years and 8 months old \vho had a \vell-dif- 
ferentiated fibrosarcoma springing from tlie 
periosteum of the maxilla and filling the an- 
trum. She remains ^\•ithout evidence of tu- 
mor eight years and nine months after roent- 
gen-ray therapy. The other is a 28-year-old 
woman with a well-differentiated fibrosar- 
coma of the trachea 2.5 cm. beloiv the vocal 
cord who remains well and with the tumor 
small and symptomless six years after roent- 
gen therapy. These cases indicate that radio- 
therapy may have its uses in the treatment of 
fibrosarcoma. Apparently not all fibrosarco- 
mas are completely resistant neoplasms. 
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Lymphangiosarcoma in Postmastectomy 

Lymphedema 

A Report of Six Cases in Elephantiasis Chirurgica 

Fred W. Stewart, m.d. and Norman Treves, ir.D. 


s 

Lv URGEON and internist alike are con- 
cerned with the complication of the swollen 
arm when it occurs following radical mastec- 
tomy for breast cancer. Unfortunate as it is 
when it is produced by recurrent disease, it is 
tragic when it supervenes without clinical evi- 
dence of the return of the cancer. When in- 
duced by recurrence, palliative measures can 
be employed until the locus of cancer in a 
vital organ terminates the problem. When it 
ensues without the return of the disease, the 
swollen arm becomes one of the most difficult 
conditions to treat; witness the number of 
surgical procedures^ — some with merit — that 
have been developed to combat this compli- 
cation. 

The present study is not, however, con- 
cerned with the therapeutic phase of this situ- 
ation. Rather, it deals with a heretofore un- 
recognized and unreported sequel that ensues 
in an edematous upper extremity that has 
developed following radical breast surgery but 
long after the malignant breast neoplasm has 
apparently been arrested — namely, the devel- 
opment of a new specific tumor. That similar 
lesions must have occurred not only in our 
hospital, but in other clinics, seems certain. 
That they were erroneously considered as dif- 
fusely recurrent, inoperable, cutaneous mani- 
festations of mammary cancer seems prob- 
able. Because such patients have doubtless 
since succumbed to metastases from the sec- 
ond lesion, wc are unable no\v to obtain 
specimens for study. A case in point may per- 
haps be seen in the first figure in Hutchins’ 
report on an operation for the prevention of 
the swollen arm. The condition illustrated ap- 
pears to be a clinical situation quite compar- 
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able to the one that we are describing here. 

In the early part of the past year a patient 
was referred for the treatment of multiple 
cutaneous lesions which had appeared dif- 
fusely in the skin of the arm and chest wall 
of the side subjected to radical mastectomy 
eight years before the appearance of this sec- 
ond, entirely different lesion. Her recovery 
from the radical breast surgery had been un- 
complicated except that lymphedema had ap- 
peared promptly and never regressed. One of 
these new tumors had been subjected to 
biopsy and a report of Kaposi’s sarcoma 
made. While we entertained this diagnosis as 
a possibility, certain features precluded com- 
plete acceptance. We then began a careful 
scrutiny of our clinic patients who had devel- 
oped brawny edema after radical mastectomy 
to ascertain if other similar lesions might have 
supervened. Five months later a specimen of 
a skin lesion from the posterior surface of the 
upper arm of one of these was submitted for 
an opinion. This patient, too, had been oper- 
ated upon eight years prior to the appearance 
of the cutaneous lesion. This patient’s con- 
valescence following radical mastectomy was 
likewise uncomplicated except for the imme- 
diate appearance of a swollen arm that had 
persisted for eight years. This lesion was con- 
sidered a type of angiosarcoma. 

There then folloNved three other patients 
in fairly close succession. One (case 4) was 
not observed by us but \vas carefully described 
by her referring physicians. The other two 
were seen in our hospital and subsequently 
had interscapulothoracic amputations for their 
lymphangiosarcomas. Having collected five 
such instances, we then recalled another case 
of immediate postoperative lymphedema that 
had followed a radical breast operation. After 
si.x years’ follow-up, this patient had devel- 
oped a cutaneous lesion on the anterior sur- 
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face of the upper arm; a biopsy of the lesion 
^\'as reported as Kaposi’s disease. In retro- 
spect, this error has been recognized and the 
case reclassified as lymphangiosarcoma. 

Clinical Description of the Symptom 
Complex 

In all the instances here reported, there has 
been immediate postmastectomy edema of 
the arm on the operated side. This occurs 
without a history' of any complicadon in heal- 
ing, of postoperative infection, or of known 
thrombosis. Nor has there been prolonged 
serous or lymph drainage. The swelling per- 
sists and gradually extends from the arm to 
the forearm and finally to the dorsum of the 
hand and digits. Sometimes the extremity de- 
velops a suffused hue. Inidal pain is absent, 
although increased swelling causes discomfort 
due to the distention of the skin. The hyper- 
trophy likewise induces a periarthritis and 
myalgia ascribable not only to the edema per 
se, but also to the pain of tense fascia pro- 
duced by the swelling in the muscles. The 
weight of the hypertrophied extremity results 
in marked limitation in function, so that the 
motion of the arm causes pain because of the 
contraction of unused muscles. This in itself 
may be a vicious cycle that increases venous 
and lymphadc obstruction. ^Vith the per- 
sistence of the brawny edema, minor atrophy 
of the skin appears ; it may or may not be ac- 
companied by attacks of true ery'sipelas or 
erysipeloid manifestations. These febrile bouts 
are incidental, and following them the swell- 
ing may diminish slightly owing to the en- 
forced rest of the affected part. These inflam- 
mations seem in no way to be tumorigem'c. 
Hyperkeratosis and spontaneous telangiec- 
tasia may ensue. 

After an interv'al of years (si.x in the earli- 
est case) a purplish-red, subdermal, slightly 
raised, macular or polypoid lesion appears. 
The primary site is in the skin of the arm or 
antecubital area. The lesion occurs as a soli- 
taiy' tumor followed by similar satellite areas 
that sometimes become confluent, forming a 
larger lesion, or remain as distinct, and later 
partially bullous, areas. The larger lesions ap- 
pear almost as papillomatous gro^vths covered 


by a shiny, tense, atrophied epithelium that 
has a tendency to ulcerate and discharge a 
serous or serosanguinous e.xudate. They heal 
spontaneously only to break down again and 
discharge. As ne^v lesions appear, all stages of 
imminent ulceration, discharge, and healing 
car be seen. Once the process is initiated, the 
discrete nodules continue to grow, and new 
ones appear on the forearm, dorsum of the 
hand, and finally the skin of the adjacent 
thorax. 

More particularly, the skin is pachyderma- 
tous with pitting edema of varied intensity'. 
The growths are flattened on top, are soft in 
consistency, and on cut section show a gray- 
ish-red, soft central portion in distinction to 
the purplish-red perimeter. Some of the larger 
lesions become partially necrotic. ^Vith in- 
crease in size, the largest lesions become cystic 
and finally necrose, leaving a central cystic 
cavity. Necrosis is not complicated by marked 
hemorrhage ; the discharge is serous or slight- 
ly bloody. Then with the rapid growth svhich 
may ensue, pinkish-red papules appear as 
myriads of discrete and confluent lesions. 
These are lighter red and may be obser\'ed 
between linear telangiectases in the keratotic 
skin. 

Clinically, these dermal tumors do not re- 
semble the cutaneous nodules of recurrent 
mammaiy cancer. Only remotely may they 
suggest a similarit)' to colloid carcinoma. In 
no instance, however, have the cases reported 
here shown evidence of local or metastatic 
carcinoma. They do not appear initially in 
the operative field nor in the skin of the 
axilla. For the most part, too, these tumors 
grow centrifugally as distinguished from re- 
current breast cancer which has a tendency 
to grow centripetally. They are \s'holly distinct 
from the initial mammary' lesion. The tumors 
remain aggressive until radical amputation of 
the arm and shoulder girdle interferes with 
their growth, or the patient dies from metas- 
tasis — ^in our e.xperience, pulmonaiy. Roent- 
gen-ray therapy elicited very slight clinical 
response in two patients (cases 5 and 6). 

Clinical Abstracts 

Case 1 (Private patient of Dr. Frank E. 
Adair) . N.C. was 52 years old when she was 
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first seen for multiple, cutaneous, purplish- 
red tumors of the left forearm, arm, and chest 
Avail. The tumor of the skin of the forearm 
was ulcerating, necrotic, and partially fungat- 
ing. The other areas shoAved discrete, par- 
tially raised macules and papules. 

Past History. This Avas Avithout signifi- 
cance except for the breast operation. The 
patient had been married at 22 years of age, 
Avas never pregnant, and had ceased men- 
struating at the age of 48. 

Present History. In May, 1 938, a small 
tumor of the left breast Avas excised. On ex- 
amination it AA'as reported as “Adenosarcoma, 
grade HI.” The patient Avas then treated by 
roentgen-ray irradiation for thirty days and 
after a month’s interval had a radical mastec- 
tomy. We are unable to find out Avhether tlie 
axillary lymph nodes Avere involved. Marked 
braAvny edema of the entire left arm appeared 
one Aveek later, altliough there Avere no im- 
mediate postoperative complications. 

In September, 1946, more than eight years 
after the mastectomy, the patient fell and 


traumatized tlie left arm and leg. Ecchymotic 
foci appeared that cleared in all areas except 
tlie left forearm Avhere a dark blue nodule 
persisted. This Avas folloAved by similar pur- 
plish areas in the skin of tlie arm Avhere slight 
trauma Avas sustained ten days later. From 
that time on, discrete lesions had continued 
to appear. Repeated biopsies Avere done, but 
it Avas not until Januar)-, 1947, that a report 
of Kaposi’s sarcoma Avas made. The patient 
then receiA'cd 1.500 r to tAvo ports, but tlie 
factors of treatment could not be learned. 
While some clinical improvement Avas re- 
ported, the accompanying illustration sIioass 
tumor fungating trough heaidly irradiated 
skin (Fig. i). The chest roentgenogram Avas 
reported negative for metastasis, altliough 
there Avas a slight amount of pleural fluid in 
the left chest as Avell as slightly increased den- 
sity of die lung parenchyma. 

Course. In spite of the Avidely dissemi- 
nated disease, an interscapulothoracic ampu- 
tation was adA'ised. The patient Avas referred 
back to her surgeon, and a\ e have been unable 
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to Icam her subsequent history’. The patho- 
logical diagnosis was l>Tnphangiosarcoma. 

Comment. The initial breast tumor may 
have been in the group of cystosarcoma phyl- 
lodes. Postoperative brawny edema of the arm 
had appeared one week postmastectomy 
and had persisted until the appearance of the 
second neoplasm. We do not believe that irra- 
diation played any part in the genesis of the 
tumor of the arm, for there was no evidence 
of irradiation change in the skin of the chest 
wall and arm. Nor can trauma be considered 
an etiological factor. 

The second case was observed at an earlier 
stage of the second lesion when this was still 
confined, at least in its superficial manifesta- 
tions, to a solitar)' area on the skin of the 
back of the arm. 

Case 2. A.K., at the age of 60 years, de- 

veloped a solitary, painless, fairly bulky tumor 
of the right breast, that had appeared two 
months before she was first observed in the 
Breast Clinic at the Memorial Hospital on 
January 20, 1939. There was a questionable 
incident of breast trauma. She had had two 
children whom she had nursed. Menstruation 
had continued until the age of 42 years when 
it was interrupted by a supracervical hyster- 
ectomy for fibromyomas. 

A radical mastectomy tvas performed on 
April 17, 1939, about six weeks after the com- 
pletion of a cycle of high-voltage roentgen- 
ray treatments of i8oo r to each of five por- 
tals. The e.xamination of the operative speci- 
men yielded a diagnosis of “Plexiform carci- 
noma of unusual type. Nodes clear.” Her con- 
valescence was uneventful and uncomplicated. 

Present History. Immediate swelling of 
the entire extremity developed which per- 
sisted. She remained free of cancer until May, 
1 947, when a purplish-red tumor appeared in 
the skin of the posterior arm eight years after 
the mastectomy. Her family physician re- 
ferred her to a clinic nearer her home, where 
the cutaneous lesion teas ^videly excised in the 
belief that it ^^’as breast cancer. A section of 
the tumor was submitted to our laboratory’. 
The diagnosis ^s’as lymphangiosarcoma. 

Because of this diagnosis the patient was 
prevailed upon to return to our clinic. 'When 
examined, the entire incision in the arm had 
broken doum and was being prepared for 
secondary skingraffing. There %vas no evi- 
dence of tumor in the granulating wound nor 
in the adjacent skin. No further follow-up 
data are available. 


Case 3 (Private patient of Dr. George T. 
Pack). E.R., when 59 years of age, discov- 
ered a tumor in her left breast. She had 
nursed three children. Her menses ceased 
when she was 47 years old. A radical mastec- 
tomy furnished a specimen which was re- 
ported “Infiltrating duct carcinoma, grade 
III. Nodes clear.” 

^Vhen seen ten years thereafter, examina- 
tion revealed a \vell-healed radical mastec- 
tomy scar and no evidence of local recurrence 
or enlarged supraclaHcuIar nodes. The arm 
was swollen from the shoulder to the wrist 
and was at least twice the size of the opposite 
arm. The skin had a definitely yellowish cast, 
with mottled areas of blue discoloration. Scat- 
tered over the arm were multiple tumefac- 
tions involving the skin and ranging in size 
from a few millimeters to over a centimeter in 
diameter. They all had a deep bluish-purple 
cast, and were firm and moderately tender 
when palpated. They seemed to be infiltra- 
tive, but the edges were well demarcated. 
While there ^vere no marked articular changes, 
there ^vas a fle.xion deformity at the elbo\v 
%vith a 10° to 20° range of motion, probably 
due to the edema of the muscles of the arm 
and forearm. There were no lesions either 
on the skin of the wrist or on the hand. 
(Fig. 2.) 

Operation. An interscapulothoracic am- 
putation was performed on September 17, 
1947. The only finding of interest at the op- 
eration was very dense scarring about the 
brachial artery and vein. Again the diagnosis 
proved to be angiosarcoma. 

Course. The postoperative convalescence 
was uneventful, the patient being discharged 
seven days later. Follow-up at present reveals 
no local or metastatic disease. 

Comment. A biopsy before operation ruled 
out the possibility of recurrent mammary can- 
cer nor was there evidence of local recurrence 
in the operative field. The manifestations of 
the new lesion were primarily in the skin 
around the elbo\\' Joint and forearm. This pa- 
tient, too, had developed the swollen arm im- 
mediately after radical mastectomy. No a.xil- 
lary nodes had been involv’ed by the breast 
cancer. The second and entirely separate 
tumor occurred ten years after radical mas- 
tectomy. 

The fourth case has not been personally 
observed but we have been supplied with a 
ver)’ complete outline of the histoiy, physical 
findings, operative procedure and subsequent 
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course. Sections of the cutaneous lesion have 
been examined; likewise, later sections from 
the lungs. 

Case 4. R.D. was first observed at the age 
of 37 years because of a painless mass in the 
right breast, present for three months, and for 
which she had received roentgen-ray therapy 
(dose unknown). She had two children, the 
second born one year prior to the onset of the 
breast tumor. During lactation, following the 
second pregnancy, she had had a bilateral 
mastitis. A pathological specimen from the 
radical mastectomy that followed the preop- 
erative irradiation was reported “Scirrhous 
carcinoma, grade II. Nodes iininvolved.” 

The swelling of the arm developed one 
year after operation. It then regressed slightly, 
only to return. In February, 1941, the patient 
was re-admitted for excision of axillary scar 
tissue. The swelling persisted henceforward. 
In 1943, she was readmitted for a subtotal 
thyroidectomy for diffuse goiter. In June, 
1943, she was again admitted because of an 
acute lymphangitis of the right arm. Follow- 
ing this infection, the swelling of the arm was 
even greater and the varicosities that had ap- 
peared increased in size and number. In 


April, 1947, a “large blood-red cystic area,” 
projecting above the skin surface, appeared 
in the mid-portion of the medial aspect of the 
right arm. After that time smaller painless 
nodules about i cm. in diameter occurred in 
the skin of the forearm. T\\'o nodules about 
the right elbow \vere slightly tender. Biopsy 
was performed three months after the appear- 
ance of the first cystic lesion. The section of 
the tumor, reviewed by a number of patholo- 
gists, was considered “a malignant process.” 
It was not recurrent mammary cancer and 
was diagnosed as lymphangiosarcoma in our 
laboratory. 

The arm was immediately amputated. The 
patient died five months later of pulmonarj’ 
metastasis. 

Comment. This patient had preoperative 
roentgen-ray treatment and radical surgery 
for a breast cancer without axillary involve- 
ment. She was the youngest patient of the 
group to have a mammary neoplasm. AVhile 
the swollen arm did not develop until one 
year after operation, it persisted, with only 
slight regression, after an operation for the 
removal of axillary scar tissue. It then in- 
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creased, acute lymphangitis having super- 
vened before the appearance of the Ijonph- 
angiosarcoma ten years postmastestomy. There 
was no clinical evidence of local or systemic 
return of the breast cancer. Amputation of 
the arm failed to prevent a fatal outcome five 
months later. The interval between the de- 
velopment of the swollen arm and a second 
malignant neoplasm was about nine years. 

Having observed these four similar cases in 
a very short space of time, \ve were alerted 
for the occurrence of this lesion following the 
sequel of the swollen arm. The next patient 
was observed in November, 1947. The cu- 
taneous manifestations were promptly diag- 
nosed as lymphangiosarcoma from the biopsy 
specimen and interscapulothoracic amputa- 
tion was performed immediately. More satis- 
factory anatomical and pathological investi- 
gations were made on the operative specimen. 

Case 5 (Private patient of Dr. Gordon P. 
McNcer). M.Q., single, 40 years old at the 
time of her radical mastectomy, was in her 
sixty-fifth year when first seen at the 
Memorial Hospital, twenty-four years after 
the breast operation. Her arm had swollen 
immediately after the radical surgery. Her 
convalescence had been slightly febrile, but 
otherwise uncomplicated. The breast tumor 
was reported as a malignant neoplasm, but 
we were unable to ascertain whether axillary- 
nodes were involved. No postoperative roent- 
gen-ray therapy had been administered to the 
breast or lymph-drainage areas. 

Present History. One year prior to her 
recent admission, a painless, discolored lesion, 
measuring about 4X8 cm., appeared over 
the inner aspect of the left arm. After local 
treatment for one month, roentgen-ray ther- 
apy was given intermittently from June to 
August; there was some clinical regression. As 
the treatments were being completed, a small 
red papule was noted on the posterior aspect 
of the arm. Similar lesions appeared in rapid 
succession over the arm, forearm, and hand. 
These cutaneous tumors were readily trauma- 
tized, bled easily, and discharged a serous or 
serosanguineous fluid. One month prior to ad- 
mission the swelling had increased to such an 
extent that it interfered with motion. 

Physical Examination. For a complete 
description, the reader is referred to the de- 
tailed report on the anatomical findings in 
the operative specimen. Briefly, the e.xamina- 
tion of the local condition of the left upper 


extremity was as follo%vs: There was a well- 
healed scar of a preHous left radical mastec- 
tomy is-ithout evidence of local or regional 
metastases. TTie entire forelimb was edema- 
tous, measuring at least twice the size of the 
opposite forearm. The skin was thick, tough, 
and brawny, and motion of the elbow, wrist, 
and fingers was limited. Scattered throughout 
the skin were many red or violaceous papules 
and macules varying in size, slightly raised, 
some e.xuding serum or blood and some 
crusted over. The site of the skin tumor in 
the upper, inner arm showed some irradia- 
tion effects, the result of ineffectual therapy. 
The smaller lesions in the skin of the arm 
measured up to i cm. in diameter. On the 
ulnar aspect there were ulcerating, fungating 
tumor masses, purplish in color, measuring 
up to 3 cm. in diameter (Fig. 3) . 

Operation. A left forequarter amputation 
had been performed on November 25, 1947. 
The immediate convalescence svas unev'ent- 
ful; the patient left the hospital on the tenth 
postoperativ-e day. Recent examination re- 
veals possible further disease in the skin of the 
chest wall. Chest roentgenograms, made De- 
cember I, 1947, before the patient was dis- 
charged from the hospital, indicated the pos- 
sibility of pleural metastasis. Further roent- 
genograms have not yet been made to con- 
firm this finding or to determine whether it 
was due to a pleural reaction resulting from 
the operation. 

Comment. This patient, who had imme- 
diate lymphedema following radical mastec- 
tomy, developed lymphangiosarcoma riventy- 
four years later. This is-as the longest interv-al 
in this series. Recurrence of cancer after such 
a lengthy period \vould be very rare. fNTiile 
we do not know whether the axillary nodes 
were involved by the original cancer, the 
chances are that they were not, since no post- 
operative roentgen-ray treatments were given. 

AVith the discovery of these five cases, a 
search was begun for other patients -who had 
developed any cutaneous lesions in the arm 
after radical mastectomy. One such case was 
discovered. As might have been expected, a 
biopsy of the lesion had furnished a diagnosis 
of Kaposi’s hemorrhagic sarcoma. On review 
it proves to be the si.xth case of lymphangio- 
sarcoma in the lymphedematous arm. 

Case 6 . F.R., aged 50 years, married, 

came to the Breast Clinic of the Memorial 
Hospital in 1928. She had one child. In 1914 
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her left breast had been removed by radical 
surgery', one year after a cyst had been ex- 
cised from the breast. During the interval 
she had been free of recurrence and had en- 
joyed excellent health. We have no verifica- 
tion of the diagnosis of cancer in this left 
breast. 

Retraction of the right nipple ensued a 
year prior to her admission to our clinic, fol- 
lowed, five weeks later, by a fairly soft retro- 
areolar tumor. A diagnosis of cancer was 
made on the basis of the clinical examination 


the right arm. Examination revealed a sub- 
cutaneous and cutaneous lesion ^s^th well- 
defined, slightly raised edges. Beyond the 
well-demarcated border there were smaller, 
less distinct satellite lesions appearing in a 
bra^\^ly, yello\v, edematous skin. The entire 
extremity was edematous (Fig. 4) . 

A biopsy was reported as follows: “This 
section is probably to be classified as Kaposi’s 
disease.” 

_ High voltage roentgen-ray therapy rvas 
given, the total dose being 900 r to three 








Figure 4. 



alone. At that time all patients with malig- 
nant breast tumors had preoperative high- 
voltage roentgen-ray irradiation. In this case 
a massive dose was administered to each of 
four ports, the treatment being completed 
November 14, 1928. On November 30, 1928, 
sixteen days later, a right radical mastectomy 
^vas performed. The report on the operative 
specimen was “Papillary adenocystoma — be- 
nign.” This patient did not have a mammary' 
cancer of the second breast. 

Course. While the patient ran an eleva- 
tion of temperature on her third, fourth, 
fifth, and sixth postoperative days, there was 
no infection or prolonged drainage. Swelling 
of the arm ^vas noted on her return for fol- 
low-up and this edema persisted. 

In August, 1934, six years after radical 
mastectomy, the patient struck her right arm 
on a bedpost. This called her attention to a 
small purplish spot on the mesial surface of 


ports, repeated after two months with 700 r 
per port. 

Follo\\'ing irradiation, there ■was' moderate 
regression in the lesion. It became definitely 
lighter in color although local induration per- 
sisted. The pain diminished notably. Three 
months later marked pain developed in the 
shoulder girdle; the disease extended to the 
skin of the forearm and active nodules ap- 
peared in the center of the hearily irradiated 
skin of the arm. The arm greatly increased in 
size and the edema caused intense pain. 
Roentgenographs failed to reveal bone in- 
volvement. The patient could no longer be 
followed. It was reported that she had died 
from pulmonary' metastasis. 

Comment. A patient, who for fourteen 
years had been free of postoperative cancer 
of the left breast, developed a tumor of the 
right breast that was clinically diagnosed as 
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cancer. For this she had a second radical 
mastectomy. The lesion was a benign papil- 
lary’ cystadenoma. Swelling of the right arm 
was immediate, although her postoperative 
convalescence ^^•as other^vise uncomplicated. 

After an interval of six years a purplish- 
red cutaneous and subcutaneous lesion devel- 
oped on the right arm; it showed some re- 
sponse to roentgen-ray therapy. However, 
lesions appeared on the forearm, recurred in 
the irradiated area, and edema and severe 
pain increased. Death was probably due to 
pulmonary' metastasis. Since the patient had 
not had evidence of mammary cancer for 
twenty years, the cutaneous manifestations 
appearing in the arm could not be considered 
as recurrences. The original biopsy from this 
lesion was diagnosed as Kaposi’s disease, but 
with the recent review' of the histologic slide 
it must also be considered an example of 
lymphangiosarcoma. 

Clinical Sujimary 

In summary’, these six cases of lymphangio- 
sarcoma show’ the following: All the patients 
w’ere w’omen; half developed the initial lesion 
in the right breast, at an average age of more 
than 49 years. The youngest was 37 years of 
age w’hen breast cancer appeared; angiosar- 
coma ensued nine years later (case 4). The 
oldest w’as 60 years, and developed the arm 
tumor eight years thereafter (case 3). The 
average interval betw’een the breast operation 
and the onset of angioblastic sarcoma w’as 
tw’clve and one-half years; the shortest, six 
years; the longest, Uventy’-four. Tw’o of the 
patients received preoperative irradiation for 
the breast tumor; postoperatively’, one of 
these W’as found to be benign. The axillary 
nodes w’ere not involved in four; the condi- 
tion of the axillae is not know’n in the others. 
Only one patient had a significant postoper- 
ative elevation in temperature. None had 
prolonged drainage nor any postoperative 
complication other than immediate lymph- 
edema w’hich persisted (e.xcept that, in case 
4, the lymphedema regressed for a few’ 
months after the excision of axillary’ scar 
tissue). ^Ve sec. therefore, a malignant tumor 
arising in the lymphatics, the site of chronic 


obstruction. The chronic obstruction has been 
the sequel of radical mastectomy. 

It appears that following radical mastec- 
tomy, a moderate degree of fat necrosis oc- 
curs at the upper angle of the mastectomy- 
scar. The entire fat layer is subsequently re- 
placed by a fibrosis that continues do\\’n to 
and around the nerve, artery’, and vein and 
is especially marked about the first portion of 
the axillary' vein. Here a fine band of scar 
tissue not only compresses the vessel, but also 
acts as a sclerotic barrier to the deep lym- 
phatics surrounding the vein. These lymph 
vessels, the brachial ly’mphatics that take their 
origin in the nodes of the cubital fossa, are 
w’ell illustrated in Rouv’iere’s anatomical de- 
scription. They form the deep collecting 
trunks of the arm, continuing the deep 
trunks of the forearm, are two or three in 
number, and accompany not only the 
brachial vessels but the profimda brachii as 
W’ell. They terminate in the axillary nodes 
w’here they are interrupted by axillary’ dissec- 
tion. It is in this region, but mesial and in- 
ferior to the insertion of the pectoralis major 
muscle, that this constricting band of scar 
tissue may be observed and it is our opinion 
that this may be the locus of obstruction. 

Be that as it may’, it is obvious that a here- 
tofore unrecognized hazard exists for the pa- 
tient w’ith breast cancer. The average five- 
year-cure rate for mammary’ cancer treated 
by radical surgery’ is about 40 per cent. Of 
the forty ^\’omen alive and clinically free from 
cancer at the end of five years, 1 1 per cent 
will die of recurrent or metastatic carcinoma 
by the eighth postoperative year. About 
thirty-five survive beyond that period. Con- 
servatively speaking some degree of swollen 
arm supervenes after radical mastectomy in 
about 70 per cent of \vomen. This group 
constitutes the candidates for lymphangiosar- 
coma. Until this lesion is recognized as a clin- 
ical entity’ and ceases to be confused \s’ith re- 
current mammary’ cancer, one cannot know 
its frequency and how great a hazard it may 
be. It is our hope that this report -will influ- 
ence pathologists and surgeons to recognize 
this tumor and that it may’ stimulate renewed 
efiforts toward its prevention. 
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Pathology 

In discussing the pathological features pre- 
sented by the foregoing cases \ve prefer to 
limit the descriptions to those in which we 
possess the amputated extremity (cases 3, 4, 
and 5)j for it is futile to base descriptions on 
small biopsy material alone, since this might 
be subject to several interpretations no one of 
which would be significant without the spe- 
cific clinicopathological setting of the case as 
a ^vhole. Moreover, ^ve have made no attempt 
to discuss the patholog)' in the order of ac- 
cession of cases but rather prefer to use one 
that will show the manner by \vhich the final 
diagnostic classification was attained. Ma- 
terial has been selected from one case only 
to illustrate the microscopic findings, since 
that case affords the most suitable for tlie 
purpose. 

We are indebted to Dr. Albert E. Casey of 
Birmingham for the gross description of the 
lesions in case 4. The specimen consisted of 
an edematous right upper extremity disar- 
ticulated at the shoulder joint. Distributed 
over the upper arm and forearm were fifteen 
palpable nodules measuring from i.o to 2.0 
cm. in diameter. Nine of these were on the 
upper arm, si.x on the forearm, almost all lo- 
cated on the medial aspect. The various 
nodules all contained fresh blood under some 
tension, which spurted on cutting, even sev- 
eral hours after amputation. In addition to 
these a large blood-stained area of skin, that 
was cystic when sectioned, was situated medi- 
ally in the mid-portion of the upper arm. It 
was said to have protruded from the sur- 
rounding skin surface previously, but had 
collapsed after the amputation. It contained 
a large amount of fluid blood, most of it ap- 
parently fresh. The hemorrhagic cysts ranged 
from 0.5 to 2.5 cm. in diameter. They were 
situated largely within the skin but extended 
into the hypoderm. The brachial veins showed 
what were thought to be thrombi. The skel- 
etal muscle and bone showed no involvement. 
The anatomical diagnoses were ( i ) chronic 
lymphedema, post radical mastectomy; (2) 
thrombosis, deep veins of upper arm; (3) 
Kaposi’s hemorrhagic sarcoma. 

Having ourselves called attention to the 


resemblance between this type of tumor and 
Kaposi’s sarcoma, and on two occasions made 
an erroneous diagnosis of Kaposi’s disease 
prior to the recognition of the present syn- 
drome, it is easy to understand why others 
arrived at similar opinions. In fact, without 
the histor)' and with nothing but biopsy ma- 
terial from a small superficial lesion, we do 
not see how a diagnosis of Kaposi’s could be 
avoided. In Kaposi’s sarcoma, however, we 
have not encountered involvement of deep 
veins, although Ewing quotes a paper by 
Philippson to the effect that this autlior did 
find such deep-vein involvement. IVe have 
been unable to verify the quotation in the 
original article. Rather, we believe the words 
forming part of the description of Philipp- 
son’s case 3 were misconstrued. They read as 
follows: “Am Abdomen und in der rechten 
Thoraxhalfte, kleine, subcutane, zum Theil 
blaulich durchscheinende, harte, bewegliche 
Knotchen, die dem Verlaufe von Venen fol- 
gen” [italics ours]. That the author did not 
mean involvement of the deep veins them- 
selves would appear clear from t\\’o later sen- 
tences: “Ein Zusammenhang dieser Capil- 
laren mit grdsseren Gefassen (Arterien oder 
Venen) is nicht aufzufinden” and “In dem 
cinen vollstandig in Serienschnitten untersuch- 
ten Stiicke Hess sich aber sonst an dem ganzen 
Gefasssystem, so^vohl an den Arterien, als an 
den Venen, keine weitere Veranderung ent- 
decken.” Following the course of veins does 
not necessarily imply location rvithin them. 

Certainly, tliere is no reason why true 
Kaposi’s disease could not occur in the 
swollen arm of the postmastectomy patient, 
but that it should do so without manifesta- 
tions in other skin areas rvould be most un- 
likely; and one must place the present proc- 
ess in anotlier category. In some instances of 
Kaposi’s disease there is a histoiy of prior 
edema in the part where the first lesions in- 
itiate, for example, the edema ^\'ith varicose 
ulcers, but the association is obviously inci- 
dental and foci of additional new primary 
disease occur in other regions where there is 
no edema. Late edema in fully developed 
Kaposi’s sarcoma naturally is common but 
tliis edema follows the disease rather than in- 
itiates it. Hence, despite superficial resem- 
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blancesj any question of the identity of the 
present syndrome \vith Kaposi’s hemorrhagic 
sarcoma is answered in the negative. 

Whereas no doubts remain in our minds 
as to the identity of the tumors in these six 
patients, it is unfortunate that in but one in- 
stance do we possess the amputated e.xtremity 
accompanied by a gross description that we 
can regard as fully adequate and in which 
the lesions are traceable beyond doubt to 
their foci of origin. This is case 5. The ten- 
tative diagnosis ^\’as already known so that 
an effort was made to develop as far as pos- 
sible our thesis of the nature of the lesion. A 
description follows; 

The specimen in case 5 consists of an in- 
terscapulothoracic (forequarter) amputation 
of a left upper extremity. Its overall length 
is 67 cm. The skin presents a striking ap- 
pearance, revealing three types of lesions. 
The first is a general thickening both of skin 
and subcutaneous tissue together with a mod- 
erate pitting edema, involving the lower two- 
thirds of the upper arm where the skin thick- 
ness averages from 0.4 to 0.6 cm. Over the 
forearm there is a similar thickening together 
with wrinkling that produces a mosaic pat- 
tern with units 0.5 to 0.7 cm. thick. The dor- 
sum of the MTist is pachydermatous ; the skin 
shows a great deal of longitudinal and trans- 
verse wrinkling, giving it a “tree bark” ap- 
pearance; the skin thickening ranges from 
0.7 to 0.9 cm. There is transverse wrinkling 
over the dorsum of the hand e-xtending on 
over the pro.ximal phalanges. Puffy edema is 
present. The skin thickness over the phal- 
anges measures 0.2 to 0.3 cm. 

The second lesion comprises six discrete, 
red to purple pol>’poid tumors. The first, situ- 
ated on the medial aspect of the middle third 
of the upper arm, measures 4 cm. in di- 
ameter. It projects a maximum distance of 
1.5 cm. above the surface of the surrounding 
skin but extends only slightly below the skin 
surface. It is flattened on top, has a wide 
base, is soft, shows various shades of red to 
purple color, and, on section, reveals a 
darker, soft, reddish perimeter sWth a gray- 
ish-red. softer central core. The second tu- 
mor, 1.5 cm. in diameter, is located on the 
medial aspect of the anterior surface of the 


forearm 7.5 cm. below the elbow. It is ele- 
vated 0.8 cm. above the surrounding skin, 
and is largely necrotic. A third tumor is 2.5 
cm. in diameter, e.xtends 1.0 cm. above the 
skin surface and 0.5 cm. into the subcutane- 
ous tissue, and is centrally ulcerated. A fourth 
occupies the lateral aspect of the forearm a 
few centimeters below the elbow. This 
lesion is similar to the others e.xcept that it 
has a central cystic cavity. A fifth tumor oc- 
curs further distal on the forearm, and a 
sixth on the dorsum of the hand just prox- 
imal to the base of the phalan.x of the fourth 
finger. Whereas these six lesions are desig- 
nated as the tumors, reference to the color 
illustration will show transitions betsveen 
these and the earlier phases discussed ne.xt. 

The third t)’pe of lesion is the most strik- 
ing. It consists essentially of msiiads of pink- 
ish-red to purplish-red papules that average 
0.4 to 0.8 cm. in diameter and rise no more 
than o.i to 0.2 cm. above the skin surface. 
For the most part they are discrete but, in 
some areas, confluent with a diameter of 
from 2.0 to 5.0 cm. They appear to cover 
half the surface of the lower part of the up- 
per arm and are most prominent on the an- 
terior and lateral aspects. They also occupy 
about one-fourth of the skin surface area of 
the forearm, again largely as discrete papules 
but with some zones of confluence. Distally 
they extend over the dorsum of the hand to 
within a short distance of the base of the 
phalanges. Only one lesion is present on a 
finger — an ulcerated tumor, 2.0 cm. in long- 
est dimension, on the medial aspect of the 
dorsum of the fourth finger. The papular 
lesions are usually light red in color, but a 
few are bluish or black and occasionally ap- 
pear as browmish macules. Occasional linear 
telangiectases are seen. Attention should be 
called particularly to the ulcerated lesion of 
the phalangeal skin, since this was later 
shown to be entirely different from the rest 
of the disease. 

Nc.xt let us consider the deeper lesions. The 
dissection of the arm shows the scapula and 
attached muscles grossly normal except for a 
small hemorrhagic area in the collum scap- 
ulae. There is one small pinkish-red nodule. 
0.8 cm. in diameter, Ijing in the infraglenoid 
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fossa. The subcutaneous tissues of the lo\s'er mass in' 
half of the upper arm, the forearm, and the of the f( 
wrist sho^v many bright red, soft, friable the wri< 
areas varying in size from a few millimeters of the d 

up to some 3.0 cm. in diameter. Many of The 1 
these foci suggest tumors in the veins; and configui 
what are definitely small vessels plugged with arm an 
soft, red, friable material are found in the mcrus c 

tissues of the antecubital fossa and the dor- soft, ge! 

sum of the arm. One major tributary of tlic begins ; 
brachial vein is plugged by red, friable ma- tion of 
terial 8 cm. proximal to the elbow. Small line 10 
subcutaneous veins are similarly blocked. No process 
gross lesion appears in the other major veins and sm 
nor in the entire arterial tree. of the 

All the subcutaneous tissues are greatly bones, 
thickened and show what is apparently an Their i 
increase of fibrous tissue together with many At tl 
thin-walled vessels. The tissue contains much dissecti 
thin, yellowish fluid in which fat globules can grams 
be seen. Only two areas of the muscles show (sodiur 
change. A diffuse, infiltrating, soft, red, remain 
friable mass, 5.0 cm. in diameter, that in- tumors 
volves the triceps brachialis septum and both lymph? 
muscles, especially the brachialis, is found in out an 
the mid-portion of the upper arm. A similar radiogi 


mass involves the extensor group of muscles 
of the forearm a few centimeters proximal to 
the wrist as well as the subcutaneous tissue- 
of the dorsum of the hand. 

The humerus is 29 cm. long and of normal 
configuration, as arc the otlicr bones of fore- 
arm and hand. Sagittal section of the hu- 
merus disclosed a marrow cavity filled with 
soft, gelatinous, I'eddish-purple material that 
begins 2.5 cm. beloNS' the most proximal por- 
tion of the head and extends downward to a 
line 10 cm. above the epicondylcs. A similar 
process occupies the upper 8 cm. of radius 
and small, red foci occur in the mid-portion 
of the ulna. The carpal and metacarpal 
bones, and phalanges are not remarkable. 
Their marrow is ycllorv. 

At this point it should be said that prior to 
dissection an effort was made to secure vaso- 
grams by injecting radio-opaque material 
(sodium iodide). At that time some doubt 
remained in our minds as to whether tlie 
tumors were derived from blood vessels or 
lymphatics, a question later answered witli- 
out any need for accessory evidence. The 
radiographs proved of no assistance. 
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Fig. 6. Proliferating lymphatics of subcutaneous tissue; the neoplastic quality 
is questionable. 


The larger local cutaneous tumor masses 
ivere opaque, it is true, but it ivas question- 
able whether this opacity exceeded that which 
might occur in soft-tissue roentgenograms 
\nthout injection. Deeper vessels were not 
visualized. 

When sections of these larger tumors be- 
came available, there svas much necrosis, and 
the tumors were solid and relatively avas- 
cular. Suffice it to say that circulatory con- 
tinuity between tumor vessels and general 
circulation could not be showm. 

Eighty blocks of tissue svere prepared for 
study. These were fixed in formalin and 
Zenker’s solution. Sections svere stained in 
routine hematox)-lin and cosin, phospho- 
tungstic acid hematoxj’lin, and for reticulin 
and clastic tissue. 

The epithelium shoivs areas of hyperkera- 
tosis, comparable to those seen at times in 


lesions which the dermatologists latinize in 
the term “l)'mphangioma circumscriptum 
cutis cysticum.” Foci of bullous edema are 
adjacent to the ulcerating projecting tumors. 
A pronounced fibrinous edema, both diffuse 
and slightly concentrated, occurs in the sub- 
cutaneous tissue about sweat glands and small 
venules. Connective-tissue bundles appear 
s'ide and one gains the impression that there 
is a true increase in the amount of coarse col- 
lagenous tissue. Much of this increase is per- 
haps apparent only because the individual 
fibers making up the bundles are separated 
by edema. Fibroblasts are not numerous. Bet- 
tween the coarser bundles, the connective 
tissues remind one of a dense spider-web net- 
work of e.xtremely fine fibrils. There is a mild 
degree of fat necrosis with foci of fibrinous 
edema. A cellular infiltration that is often 
diffuse e.xtends throughout the entire thick- 
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Fig. 7. Lymphangiomatosis in subcutaneous tissue. 


ness of the connective tissue. Much old and 
fresh hemorrhage has occurred, not only in 
the actual tumors but also in the loose ede- 
matous connective tissue, and especially in 
the zone where the ulcerating tumor is found. 

Most of the cells are lymphocytes although 
plasma cells are numerous. Monocytic ele- 
ments are sparse. The mononuclear phago- 
cytes are heavily pigmented. Not only are 
lymphocytes scattered diffusely but there are 
numerous closely packed aggregates, some with 
clearer germinal centers, recalling the follicu- 
lar aggregates often seen in hygroma cysticum. 
The distribution of the surrounding lymphat- 
ics suggests an attempt to form a peripheral 
sinus. No significant amount of edema occurs 
in such structures as dermal muscle or cutane- 
ous perineural tissues. Small veins may be 
thrombosed. Occasional organized thrombi 
with recanalization can be seen in small arte- 
rioles and fibrin thrombi in tiny lymphatics. 


Numerous dilated proliferated lymphatics 
occur in the subcutaneous tissue and, deeper, 
in the intermuscular fascia. Where a definite 
locational pattern can be discerned, these di- 
lated lymphatics appear to occur particularly 
about the veins. Frankly, it has not been pos- 
sible for us to say when tlic process surpasses 
a stage of lymphatic dilatation and multipli- 
cation and must be designated as neoplastic. 
The change is gradual with absolutely no 
sharp line of distinction. When the endothe- 
lial cells lining the lymphatics reach a certain 
size, when they appear enlarged so that their 
nuclei bulge into the lumina, when the nuclei 
attain some degree of size and hyperchro- 
matism, we have accepted the process as neo- 
plastic. Again there is every transition from 
the stage in which tumor cells still line chan- 
nels up to that of diffuse or circumscribed 
solid growth. One secs lesions of multiple 
origin in every phase of development. 
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Fig. 8. Early lymphangiosarcoma. 


In the early stages, the lymphatic channels 
are free of blood cells or contain relatively 
few red cells. Lymphocytes within the chan- 
nels are common; monocytic cells, rather 
rare. Vessels in the vicinity of the larger solid 
tumors, however, may contain much blood, 
especially where necrosis and interstitial hem- 
orrhage has taken place. It is in such areas 
that, without support derived from early 
stages of the process, one might be justified 
in a diagnosis of hemangioendothelioma, es- 
pecially since these blood-filled sprouts seem 
to overgrow into zones of necrosis like granu- 
lating vessels. Moreover, smaller vein walls 
are often thickened, which remind one of 
the appearance seen in arteriovenous an- 
eurysms. 

The mode of involvement of the larger 
veins is of interest. These do not appear to 
be involved by e.\tension of the solid tumors 
into the vein lumina from adjacent local tu- 


mor. but rather the solid tumor ssathin the 
vein appears to arise directly from the Kth- 
phatics surrounding the vein and actualls 
within the vein svall. That subsequent em- 
bolic spread of solid tumor may occur is evi- 
denced from case 4. in which the autopsv 
showed the lungs filled with many areas re- 
sembling hemorrhagic infarction and amid 
these areas, numerous foci of tumor resemb- 
ling that found in the arm. Comparison of 
lung lesions with the previously removed pri- 
mary breast cancer shows no similarity. This 
patient (case 5) is already e-Nhibiting spread 
of the disease to the trunk. 

As to the hemorrhagic areas in the bones: 
this is not tumor, but only interstitial hem- 
orrhage. So, too, is the area described in the 
infraglenoid fossa. No disease appears in any 
IjTnph node. Reference to the gross descrip- 
tion, however, will recall the e.xistence of one 
ulcerated tumor occup)ing the dorsomedial 
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Fig. 9. Solid anaplastic lymphangiosarcoma; ulcerating cutaneous tumor. 


aspect of a phalanx. Grossly, this lesion is dif- 
ferent from the others and it proves to be 
still another primary cancer, a typical squa- 
mous carcinoma. 

The specimen from case 3 consists in a 
forequarter removed by interscapulothoracic 
amputation. Longitudinal measurements are 
recorded but possess no significance. Circum- 
ferential measurements are: mid upper arm, 
26 cm.; mid forearm, 18.5 cm.; wrist, 16.5 
cm. A considerable contracture e.xisted at the 
elbow. From the distal fold at the ^vrist to the 
proximal limit of the middle third of the up- 
per arm the skin is firm, indurated, and cov- 
ered by multiple bluish nodules, some pro- 
jecting slightly, others depressed. There are 
some thirty-five on the ventral aspect and 
twenty-five on the dorsal. None is ulcerated. 
Depressed areas, the largest of which is 5 X 5 
cm., are firm to palpation. Projecting areas 
appear cystic and on section yield from i to 


4 cc. of dark hemorrhagic fluid. The largest 
of these measures 1.5 X i-o X 0.5 cm. No 
lesions occur on the hand, upper half of the 
arm, or attached shoulder area. 

On incision the tissues are wet and ooze 
clear fluid. The subcutaneous tissue is pale 
yello^v and contains many soft, nodular, hem- 
orrhagic foci. It appears adherent to the un- 
derlying fascia and in places to tendon and 
muscle, particularly about the elbow joint. 
The superficial veins contain fresh clots. The 
subcutaneous tissue measures 2.25 cm. in 
thickness at the upper aspect of the arm; 
1.25 cm. in the mid-upper arm; 1.5 cm. in 
the antecubital fossa; 1.25 cm. on the fore- 
arm; 0.5 cm. at the wrist. The hemorrhagic 
tumor involves triceps, biceps, and brachialis 
muscles about the elbow joint and invades 
the tendons of the biceps and the flexor carpi 
radialis. The major vessels, both arteries and 
veins, show no gross evidence of disease. 
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Fig. 10. Lymphangiosarcoma with much hemorrhage; the growth pattern is 
suggestive of granulation tissue. 



Fig. II. Lymphangiosarcoma in the perivascular lymphatics about a deep vein. 
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Fig. 12. Lymphangiosarcoma invading the wall of a deep vein; elastica stain. 


No abnormal features -were obser\'ed when 
the various bones were sawed through. No 
lymph nodes are involved. 

In case 3 twenty-nine blocks are available 
for study. The stains used included routine 
hematoxylin and eosin, trichrome, elastica, 
and reticulin. In this case it is unfortunate 
that materials selected for study were more 
designed to investigate the structure of the 
obviously malignant lesions than to afford 
opportunity to trace these to tissues of origin. 
Hence stages in the development of the pro- 
cess are somewhat less clearly apparent. The 
same keratoses occur in some areas of the 
skin, but in others the skin appears thin 
and atrophic. Keratotic plugs occur in hair 
follicles. Edema of the connective tissues, both 
subcutaneous and deep, is prominent al- 
though less so than in case 5. The same fat 
necroses are seen. Edema is quite prominent 
in certain vein ^valls and in both the perineu- 
rium and the endoneurium of deep nerves. 
Medium-sized veins are thickened, rarely 
thrombosed, and the muscle tissues of their 
walls are separated by fibrinous edema. Foci 


of necrosis and regeneration in tlie deeper 
striated muscle adjacent to the tumor in the 
related fascia and tendon comprise a feature 
not seen in other cases. 

The same diffuse and localized follicular 
lymphoid infiltration is present. Multiplica- 
tion of small lymphatics, both superficial and 
deep, is seen, but, perhaps from lack of suffi- 
cient material for microscopy, clear-cut transi- 
tions from lymphatic endotlielium into solid 
tumor is much less easy to ascertain than in 
case 5. In fact it is seen but rarely. The tu- 
mors ^vhen fully developed are very hemor- 
rhagic. There is much diffuse interstitial hem- 
orrhage and much pigmentation. Still in 
what are the earliest stages of neoplasia, the 
points of origin are dilated vessels situated 
about smaller venous channels or in the sub- 
cutaneous tissue, not clearly related to ven- 
ules. These are surely lymphatics. ^Ve do not 
find tumor within the veins. ^Vhat in the 
gross might suggest such proves only hemor- 
rhagic tumor adjacent to or surrounding tlie 
vein. No organized elastica exists to map out 
a vein wall about any of the solid nodules. 
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In none of our cases has tumor been traced 
to cells of “tissue spaces” and the only sug- 
gestion of such origin has been in small bi- 
opsy material where the trauma of the pro- 
cedure might conceivably falsify the picture. 
Where origins can be traced, one always finds 
them in formed channels — channels with defi- 
nite endothelial walls. 

In case 4, far fewer sections are avail- 
able for study and their interpretation is con- 
sequently more difficult. Certainly the solid 
tumors resemble those of cases 3 and 5. They 
are more hemorrhagic. The smaller begin- 
ning lesions, those that we interpret as dilated 
lymph channels, contain more blood and, 
without the aid of the preceding cases de- 
scribed in detail, one would be at a loss to 
decide whether they were capillaries or lym- 
phatics. Neither is the mechanism of vein in- 
volvement clear. In favor of lymphatic ori- 
gin, however, is the thick lymphocytic cuf- 
fing; and the numerous follicular lymphoid 
deposits again bespeak this origin. Stains for 
elastica were not available, nor were they of 
assistance in the previously described cases, 
for in the early lesions one could only say 
that an elastica was absent. 

Conclusion 

The basis for the development of tumors 
of the type described in lymphedematous arms 
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following radical mastectomy is naturally ob- 
scure, One would like to speculate upon the 
e.xistence of a systemic carcinogenic factor 
responsible not only for the lymphangioblastic 
tumors but likeu-ise for the initial mammar\- 
cancers, and in the one case for the squamous 
carcinoma of the skin. It would surely be 
remarkable were the K-mphedema alone the 
predisposing factor, for in other diseases in- 
volving chronic Ivanphedema, e.g., filariasis, 
one does not find these tumors reported. In 
our e.Kperience they are peculiar to the ob- 
struction followins: radical mastectomv. Thev 
have occurred without axillar)- metastases 
of the breast cancer, with or without postop- 
erative irradiation, and arise in sites where 
no irradiation has been administered. Hence 
the hypothesis of a systematic carcinogen is 
attractive, something acting in a locus mi- 
noris resistentiae. Unfortunately, however, in 
the case of one patient we have no confirma- 
tion pathologically of the e.xistence of the 
breast cancer. If we accept the clinical diag- 
nosis in this case, the correlation (breast can- 
cer, lymphedema, lymphangioblastic sarcoma 
and in one instance likewise squamous can- 
cer, together with the absence of similar tu- 
mors in unrelated tj-pes of Ivanphedema) ren- 
ders it impossible to discard the thesis pro- 
posed — that of the e.xistence of a systematic 
carcinogen. 


POST.MASTECTOMY LY.MPHEDEMA 
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EVOLUTION OF CANCER 
OF THE UTERINE FUNDUS IN THE RABBIT- 


Harry S. N. Greene, m.d. and B. L. Newton, m.d.j 


OMPARATIVELY little investigative 
work has been directed toward a clarification 
of the sequential relationships in the origin 
of cancer. The older conception, that cancer 
arose as a sudden transformation of normal 
cells, is not supported by experimental evi- 
dence. On the contrary, there is evidence to 
suggest that it is the final stage in a develop- 
mental process and that its identifying biolog- 
ical attributes are not present initially, but 
rather, are attained by gradual evolution.- 
Exploration of the problem has been hin- 
dered by the lack of suitable material. Com- 
parative morphological and biological studies 
of tumors at various intervals after inception 
are required and this necessitates repeated 
biopsy. Human patients will not tolerate such 
a procedure, while the size of mouse tumors 
together with the operative difficulties in- 
volved generally precludes their use. During 
the past few years, however, a considerable 
series of tumors have been found in the rab- 
bit and their ready accessibility allows perti- 
nent experimentation. 

Materials and Methods 
The experiments to be reported comprise 
a continued investigation of adenocarcinomas 
of the uterine fundus in the rabbit. These 
tumors have been studied in some detaiP’^-'* 
and possess characteristics that render them 
particularly suitable for studies of the present 
type. The antecedent history of tumor-bear- 
ing animals is almost pathognomonic, and the 
actual presence of the growths can be de- 
tected by palpation through the abdominal 
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wall when they have reached a diameter ol 
0.5 cm. The tumors grow to a large size dur- 
ing early stages so that abundant tissue is 
available for study throughout their develop- 
ment. Their course is relatively slow, extend- 
ing over a period of one to two years, but de- 
velopment to cancer is certain and the event- 
ual termination is metastasis. 

The primary object of the experiments was 
to study and to compare the transplantability 
and growth rate of the cancers at different 
phases of development. To this end, laparo- 
tomies were performed at various inter\'als 
after the discovery of the tumor and repre- 
sentative fragments removed for investigation. 
Portions of the fragments were fixed for his- 
tological study and homologous and autolo- 
gous transplants made with the remaining 
tissue. 

It should be emphasized tliat the term 
“homologous transfer” is used here to refer to 
the transfer of cancer tissue to normal, un- 
related animals of the same species and has a 
different significance than when used, as in 
mouse-tumor research, to mean transfer to an 
animal of the same strain. In the present con- 
text, it signifies transfer to a normal and com- 
paratively constant environment possessing as 
distant a relationship to that of the primary 
host as is possible within the species. The be- 
havior of the homologous transplant, there- 
fore, reflects the constitution of tlie tumor at 
the time of transfer, for it has been removed 
from the influence of those factors concerned 
in its genesis and prior development that op- 
erate in the primary host and that may ■well 
form an integral part of the genetic make-up 
of animals of the same inbred strain. Fortliese 
reasons, routine homologous transfer was em- 
ployed to determine the progress of develop- 
mental changes in the tumor itself, independ- 
ent of factors resident in the primary host. 

Autologous transfer \vas carried out in 
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Fig, I. Case i (BE31-3). Section of uter- Fig 2. Case i (BE31-2). Section of uter- 
ine tumor obtained at laparotomy on No- me tumor obtained at laparotomy on No- 
vember g, ig^g, showing a Grades growth. vember ii, ig40. Comparison with Fig. 

1 shows no appreciable change in organi- 
zation in the year’s interim. 


Fig. 3. Case / (BEgi-g). Section of autol- Fig. 4. Case i (BEgi-^). Section of utcr- 

ogotis subcutaneous transplant of tumor ine tumor obtained at autopsy showing a 

tissue made on November g, igsg. The comparable loss of organization (Grade 3). 

section was obtained at autopsy seventeen 

months after transfer and shows a loss of 

organization as compared with parent 

tissue (Fig. i). 


All sections were stained with hematoxylin and eosin; all X 350 photographs. 
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Table i 


laparotomies and transplantation procedures 


Case 

No . 

Animal 

No . 

Date 

?f 

Birth 

First 

Laparotomy 

Date Transfer 

Auto . Homo . 

Second 

Laparotomy 

Date Transfer 

Auto . Homo . 

Third 

Laparotomy 

Date Transfer 

Auto . Homo . 

I 

BE31-3 

12/17/33 

9/11/39 

S-ct 

0 

1 l/i 1/40 

0 

0 


' 


2 

D 1 83-4 

5/ 7/34 

5/ 6/37 

S-c 

0 







3 

D 1 83-5 

5/ 7/34 

2/ 9/40 

S-c 

Eye 







4 

HA550-2 

5/19/37 

2/21 /40 

0 

0 

5/24/40 

0 

0 

8/16/40 

0 


5 

HA586-4 

12/ 3/37 

2/27/40 

0 

0 

10/ 2/40 

0 

0 

1/16/41 


l-iJL 

6 

MA13-1 

3/13/36 

3/ 4/40 

S-c 

Eye 







7 

MMAio-2 

2/ 9/36 

11/18/39 

S-c 

Eye 

Eye 

2/29/40 

S-c 

0 

12/ 5/40 

0 

Eye 

8 

X383-3 

11/ 7/32 

10/26/37 

S-C 

Eye 

3/22/38 

0 

0 

10/31/38 

0 

D 





Eye 








9 

X1605 

12/27/33 

3/22/38 

0 

0 

6/ 7/39 

S-c 

Eye 

11/17/39 

0 

Eye 








Eye 





10 

X 1 800-2 

2/13/34 

6/ 1/39 

Eye 

Eye 

11/18/39 

S-c 

Eye 

1/24/40 

s-c 

Eye 

1 1 

X2332-7 

5/13/34 

11/16/39 

S-C 

Eye 

2/28/40 

0 

0 








Eye 








12 

X2673-6 

1/18/34 

10/24/39 

S-c 

Eye 

2/14/40 

0 

0 

4/ 6/40 

0 

Eye 





Eye 








13 

X2678-7 

7/ 8/34 

5/31/39 

Eye 

Eye 

1 1/21/39 

s-c 

Eye 




14 

X 4 o 89-2 

1/ 7/35 

2/14/40 

S-C 

Eye 







15 

X5728-5 

4/ 8/35 

6/ 1/39 

S-c 

Eye 

11/20/39 

s-c 

Eye 

2/28/40 

S-c 

0 

16 

X6101 

5/ 6/35 

10/15/40 

S-c 

0 

7 / 1/42 

0 

Eye 




17 

X6365-2 

5/29/35 

10/31/39 

S-c 

Eye 

2/2 1 /40 

s-c 

0 

4/10/40 

0 

Eye 





Eye 








18 

X7634-3 

3/13/36 

11/14/39 

S-c 

Eye 

2/23/40 

s-c 

0 

4/12/40 

0 

Eye 


per 


many cases to determine the behavior and 
fate of the tumor at different sites in the 
primary host. In evaluating the results of such 
transfers, it should be borne in mind that the 
autologous transplant, unlike the homologous, 
is subject to the continued action of host fac- 
tors so that changes are to be expected in its 
morpholog)" and biological behavior compar- 
able to those in the primary uterine tumor. 

In the majority of cases, laparotomy was 
not performed until the uterine tumor had 
attained a diameter of i cm. Tumor tissue 
obtained at earlier developmental stages 
gro\vs readily when transplated elsewhere in 
the primary host but invariably fails to sur- 
vive homologous transfer; hence, since the 
present investigation involved a study of 
growth rates in normal animals, very early 
tumors were not used. 

Subsequent laparotomies and transfers were 
carried out at varying periods throughout the 
remainder of the life of the host, and a com- 
plete autopsy ^vas performed at death. The 
various laparotomies and transplantation pro- 
cedures are outlined in Table i. 


Development of the Primary Tumor 

Morphological Development. The morpho- 
logical development of the tumors has been 
followed in a large number of animals by bi- 
opsies repeated at monthly intervals. In the 
usual uncomplicated cases, architectural 
changes occur in a definite sequence suggest- 
ing a gradual loss of organization from incep- 
tion to metastasis. Such changes in organiza- 
tion have been utilized in developing a sys- 
tem of grading for use in comparative studies. 
Other systems based on invasion, degree of 
differentiation, or mitotic index have proved 
less satisfactory. Biopsy specimens rarely con- 
tain uterine muscle and the presence or ab- 
sence of invasion cannot always be deter- 
mined unequivocally; changes in cellular dif- 
ferentiation observable in hematoxylin-eosin 
preparations are not of sufficient degree to 
permit classification; and, finally, mitotic in- 
dices, have not been in agreement with the 
growth rate determined by actual transfer. 

Very early tumors consist of a simple re- 
duplication ' of well-formed endometrial 
glands separated by abundant stroma. Such 
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T 


Case 

No. 

Fourth 

Laparotomy 

Dale Transfer 

Auto. Homo. 

Fifth 

Laparotoms 

Date Transfer 

Auto. Homo. 

Sivth 

Laparotomy 

Date Transfer 

Auto. Homo. 

Autopsy 

Date Transfer 

Homo. Hetero. 

1 






4/ 1 4/4 1 

E>e 


2 






3/ 9/38 



3 






1 1/22/4: 

E>e 

Eye 








Test. 


4 

12/22/41 

S-c 

E>c 



4/ 2/42 

E>e 


5 

8/14/41 

0 

0 

7/5/42 0 Eye 

2/ 2/43 0 0 

3/23/43 

E\e 


6 






12/20/41 









9/ 2/41 

Eye 

E>c 








Test. 


8 






2/23/39 

E>e 


9 






11/22/39 



10 






1/ 6/41 

E\e 

E>e 








Test. 


1 1 






11/15/40 

E>e 









Test. 


12 






9/16/40 

E>e 

Eye 

13 






12/22/39 

E>e 

Eye 

14 






2/ 9/42 

E\e 


>5 

4/ 5/40 

0 

Eje 



7/24/41 

Eye 


16 






7/ 6/42 

E>e 


17 

9/20/40 

0 

Eje 



11/ 1/40 

Eye 


18 






9/30/41 

Eye 



I S-c = subcutaneous space. e)e = anterior chamber of e>e, test. = testicle. 


an organization is referred to as Grade i ; 
tumors of this stage \vere not used in the pres- 
ent study. Subsequent alteration proceeds in 
either of two ways. Rarely, the reduplication 
of small acini continues, gradually replacing 
the stroma, until the microscopic picture 
comes to resemble that of a fetal adenoma of 
the thyroid. The second mode of progress is 
much more common and consists essentially 
in the assumption of a papillary architecture. 
Acini enlarge, some become cystic, and papil- 
lary projections grow into their lumina. The 
papillomas are uniradicular at first but rap- 
idly become multiradicular. Their branches 
unite with each other and with the branches 
of adjacent growths to form pseudoacini in 
an e.xtremely complicated arrangement some- 
what comparable to that found in duct papil- 
lomas in human breasts. Such organizational 
types are referred to as Grade 2 and are char- 
acteristic of the I cm. tumors found at the 
first laparotomy in the present series of cases 
(Fig. i). In Grade-3 tumors, the acinar and 
papillars’ patterns of the two types become 
less distinct. Areas of diffuse cellular growth 


without discernible architecture appear, but 
the general glandular organization of the 
tumors remains apparent (Fig. 4). Grade 4 
is reserved for the final developmental stage 
in which cellular growth is diffuse, disorgan- 
ized. and lacking any indication of glandular 
pattern (Fig. 5). 

The grades assigned to the various biopss 
and autopsy tissues are recorded in Table 2. 
The point to be stressed, primarily with ref- 
erence to this table, is that the morphologv' 
of the tumor did not remain static in the ma- 
joritv- of cases. In thirteen of the eighteen ani- 
mals. the tumor progressed from a Grade-2 
growth at the first positive biopsy to one of 
Grade 3 or 4 at autopsy. The change in grade 
occurred relatively late in the course of de- 
velopment and was shortly followed bv death. 
The change was not a sudden transformation, 
however. Gradual transitional changes, noted 
in consecutive biopsy specimens, are not ap- 
parent under the present grading ssstem and 
their exposition would require an amplifica- 
tion of data too bulky for tabular presenta- 
tion. 
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THE DEVELOPMENT OF THE UTERINE TUMOR WITH REFERENCE TO GRADE OF 
ORGANIZATION AS DETERMINED FROM TISSUE OBTAINED AT VARIOUS 
LAPAROTOMY EXAMINATIONS AND AT AUTOPSY 


Case 

No. 

Animal 

No. 


Grade at Laparotomy 


Grade at 

Remarks 

First 

Second 

Third 

Fourth 

Fifth 

Sixth Prim. Metas. 

I 

BE31-3 

2 

2(12)* 




3 (17) 4 


2 

D 1 83-4 

2 





3 (10) 3 


3 

D 1 83-5 

2 





3 (21 ) 4 


4 

HA550-2 

CHf 

2(3} 

2(6) 

3(22) 


3 (26) 

Goinddent carci- 









noma of vaginal 









wallwithmetastasis. 

5 

HA586-4 

CH 

CH(7) 

CH(ii) 

2(18) 

2(29) 

2(35) 2 (36) 


6 

MA13-1 

2 





2 (21) 


7 

MMAio-2 

2 

2(3) 

2(13) 



3 (22) 4 

Garcinosarcoma. 

8 

X383-3 

2 

2(5) 

2(12) 



2 (16) 2 


9 

X1605 

a 

2(15) 

2(20) 



2 (20) 

Goinddent sarcoma 









of uterus without 









metastasis. 

10 

X1800-2 

2 

2(6) 

2(8) 



4 (20) 4 


I I 

X233Q-7 

2 

2(3) 




4(12)4 


12 

X2673-6 

2 

2(4) 

2(6) 



3(11)3 


13 

X2678-7 

2 

3(6) 




4 (7) 4 


14 

X4089-2 

2 





3 (24) 


15 

X 57 a 8-5 

a 

2(5) 

2(8) 

2(10) 


3 (25) 4 


16 

XBioi 

a 

2(21) 




2 (21) 4 

Coincident carci- 









noma of breast 









without metastasis. 

17 

X6365-2 

2 

2(4) 

2(6) 

3 (i 0 


3(12)4 


i 8 

X7634-3 

2 

2(3) 

2(5) 



3 (23) 

Coincident carci- 









noma of vaginal 









wall withmetastasis. 


* Figures in parenthesis refer to the interval in months since the first laparotomy, 
t CH= cystic hyperplasia. 


Five of the tumors remained comparatively 
static throughout their course (cases 5, 6, 8, 
9, and 16). Metastasis occurred in only two 
of these cases. In case 8^ the metastatic 
growths ^vere identical in appearance with 
the tumor found at laparotomy sixteen 
months previously. In case 16^ all of the sec- 
ondary foci showed a complete loss of archi- 
tectural arrangement despite the fact that 
the primary tumor remained well organized 
(Figs. 13 to 17). This case is of special inter- 
est and will be considered further in a later 
paragraph. It is pertinent to note here, how- 
ever, that the animal bore a second spontane- 
ous tumor, a carcinoma of the breast; this 
constitutes the only instance in this series of 
metastasis of the uterine neoplasm in the 
presence of a co-existing tumor. 

Six of the animals were free of metastases 
at death. As just stated, the primary tumors 
in three of these showed no morphological 
progress during life. Two others (cases 4 and 


18) bore co-existent carcinomas of the vag- 
inal wall. Thus with one exception (case 14) 
the absence of metastasis was associated with 
either a static primary growth or a coincident 
tumor. 

In half the cases, the metastatic growths 
and the primary tumor were of the same 
grade at autopsy; in the others the metastases 
showed a less organized structure. Curiously, 
the course of the disease 'was significantly 
shorter in the former group, averaging twelve 
months, in contrast to nineteen months in the 
latter. 

Case 7 is of particular interest morphologi- 
cally. Biopsy specimens obtained at the first 
three laparotomies all showed straightfor- 
ward adenocarcinoma while autopsy sections 
of the uterus contained both adenocarcinoma 
and sarcoma with the sarcoma actually in- 
vading the carcinoma. Some of the metas- 
tases were purely sarcomatous, others con- 
tained only adenocarcinoma, and still others 



Fig. 5. Case i (BE31-3). Section of a Fig. 6. Section of homologous anterior 
metastatic nodule in the kidney showing a chamber transplant of kidney nodule, 
further loss of organization (Grade 4). 


Fig. 7. Case Section of uter- 

ine tumor obtained at laparotomy on Feb- 
ruary 28, 1340, showing a well-organized 
growth of Grade-2 type. Biopsy specimens 
obtained on June 1 , iggg, November 20, 
iggg, and April 5, igpo, showed an identi- 
cal structure. 


Fig. 8 . Case 13 (X3/28-3). Section of au- 
tologous subcutaneous transplant made 
on November 20, iggg. The section was 
obtained at autopsy, 20 months after 
transfer, and shows no change in grade 
with reference to the parent tissue. 


All sections were stained with hematoxylin and eosin; all X 330 photographs. 
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were a mixture of both (Figs. 18 to 24). 

Biological Development. A more precise 
and sensitive index of the developmental state 
of the tumors was derived from a study of the 
results of homologous transfer, the criteria 
being the incidence of takes and the growth 
rates. Obviously many factors are concerned 
in determining the incidence of takes. Some 
are e.\'trinsic, such as faults in transplantation 
technique, infection, and so on; others are 


intrinsic but do not reflect the degree of 
tumor development, e.g., the amount of 
stroma, of desmoplastic reaction, or of necro- 
tic tissue included in the fragments used for 
transfer. Accordingly, in tlie interpretation of 
results, more significance has been placed on 
variations in growth rate than on variations 
in incidence of takes. 

The incidence of takes and the growth rate 
are shown in Tables 3 and 4. It is immedi- 


Table 3. 

THE INCIDENCE OF TAKES ON HOMOLOGOUS TRANSFER OF TUMOR TISSUE 
OBTAINED AT VARIOUS LAPAROTOMY EXAMINATIONS AND AT AUTOPSY 


Case 

No. 

Animal 

No. 


Tissue from Laparotomy 



Tissue 

from 

Autopsy 

% 

First 

% 

Second 

% 

Third 

% 

Fourth 

% 

Fifth 

% 

X 

BE31-3 






89(17)* 

2 

D 1 83-4 







3 

D 1 83-5 

50 





90(21) 

4 

HA550-2 



80(6) 

92(22) 


40(26) 

5 

HA386-4 





50(29) 

60(36) 

6 

MA13-1 

40 






7 

MMAio -2 

20 


60(13) 



96(22) 

8 

X383-3 

30 





90(16) 

9 

X1605 


25('5) 

20(20) 




10 

Xr8oo-a 

40 

100(6) 

100(8) 



95(20) 

1 1 

Xa332-7 

60 





94(12) 

12 

X2673-6 

25 


40(6) 



95(11) 

13 

X2678-7 

30 

100(6) 




100(7) 

14 

X4o89-a 

75 





100(24) 

15 

X5728-5 

15 

25(5) 


25(10) 


100(25) 

16 

X6101 


100(21 ) 




95(21) 

17 

X6365-2 

30 


60(6) 

50(11) 


90(12) 

18 

X7634-3 

100 


30(5) 



20(23) 


* Figures 

in parentheses refer to the interval in months since the first laparotomy. 






Table 4. 




GROWTH RATES OF HOMOLOGOUS 

TRANSPLANTS DERIVED 

FROM TUMOR 

TISSUE 


OBTAINED 

AT VARIOUS 

LAPAROTOMY EXAMIN.A.TIONS 

AND AT AUTOPSY 



Time Req 

aired for 

Growth to 0.25 cm. in Diameter 





Tissue from Laparotomy 



X* u f 
from 

Case 

No. 

No. 

First 

Second 

Third 

Fourth 

Fifth 

Autopsy 



(Days) 

(Days) 

(Days) 

(Days) 

(Days) 

(Days) 


I 

BE31-3 




2 

D 1 83-4 




3 

D 1 83-5 

150 



4 

HA550-2 



50(6) 

5 

HA586.4 




6 

MA13-1 

140 



7 

MMA 1 0-2 

139 


67(13) 

8 

X383-3 

rao 



g 

X1605 


60(15) 

52(20) 

10 

X1800-2 

98 

83(6) 

75(8) 

1 1 

X2332-7 

84 



12 

X2673-6 

107 


94(6) 

13 

X2678-7 

58 

30(6) 


14 

X4089-2 

75 



15 

X5728-5 

89 

70(5) 


16 

X6101 


15(21) 


17 

X6365-2 

100 


54(6) 

18 

X7634-3 

86 


85(5) 


14(22) 


49(29) 


70(10) 
20(11 ) 


ll(2l) 

45(26) 

20(36) 

13(22) 

10(16) 

7(20) 

13(52) 

5(11) 

13(7) 

40(24) 

12(25) 

15(21) 

10(12) 

69(23) 


* Figures in parentheses refer to the intervals in months since the first laparotomy. 


EVOLUTION OF UTERINE CANCER IN THE RABBIT • GTCCTie and KeZL'ton [89 


ately apparent that the tumors were not con- 
stant in biological behavior. Moreover, in 
most, the change in behavior was progres- 
sively in one direction — the incidence of takes 
and the growth rate increasing with the age 
of the tumor. For e.vample, in case 12, the in- 
cidence of takes from successive transfers 
throughout the course of the tumor was 25 
per cent, 40 per cent, and 95 per cent: and 
the growth rate of the respective transplants, 
determined by the time required to attain 
a diameter of 0.25 cm., was 107 days, 94 days, 
and 5 days. It is clear, therefore, that the 
biological attributes characteristic of a fully 
evolved tumor are not present at its incep- 
tion; on the contrarj’, these attributes are 
acquired gradually incident to a process of 
development. 

The degree of development was only par- 
tially reflected in morphological appearance. 
Evidence that a developmental process was 
operative in the changing tumor morphology- 
is given in Table 2 and a comparison with 
Tables 3 and 4 shows a gross relationship 
between anatomical and biological progress 
in individual cases. Extreme changes in bio- 
logical behavior ^s•ere generally associated 
with an advance in tumor grade; but other 
significant developments were not attended 
by concomitant or commensurate histological 
alterations. In some instances (e.g., case 8) 
the morphology' of the tumor remained con- 
stant throughout its course and complete de- 
velopment to autonomy occurred without 
change of grade while in others (e.g., case 
18) an advance in grade was not accom- 
panied by significant changes in biological 
properties. 

Case 4 is of particular interest, for, with- 
out change of grade, there ^vas a reversion 
from a rapid growth rate at the 4th lapa- 
rotomy to a relatively slow growth rate at the 
time of autopsy, four months later. Reference 
to Table 2 shows that, during the interim, a 
second focus of neoplasia in the vaginal wall 
attained autonomy and metastasized. The 
only other instance of metastasis of a second 
tumor during the course of the fundic growth 
'vas also one of carcinoma of the vaginal wall 
(case 18), and it may be significant that here 
again tlie biological properties of the tumor 


were not consistent either with the grade or 
the period of residence in the uterus. 

Development of the tumor, either morpho- 
logically or biologically, apparently entailed 
continued residence in the primary host. On 
transfer to normal animals (Table 5), the 
morphological grade of the tumor persisted 
and no advance occurred \nth the passage of 
time. In like manner, the incidence of takes 
and the growth rate remained unchanged ir- 
respective of the length of time the tumor 
was carried in normal animals. In many in- 
stances, tumor tissue obtained at the first lap- 
arotomy \vas carried by serial transfer in nor- 
mal am’mals without any change whatsoever 
in morphology or in biological behavior for 
periods of time considerably in excess of that 
required for complete autonomous develop- 
ment in the primary host. It would seem, 
therefore, that development of the tumor was 
dependent on factors resident in the primary- 
host and that such factors were not present 
in normal animals. 

Develop.ment of .\utologousTra.n-splants 

Some indication of the complexity- of the 
factors concerned in tumor development was 
obtained from a study of autologous trans- 
plants. Autologous transfers were performed 
primarily- to study tumor dev-elopment in the 
primary- host at sites other than the organ of 
origin, and, for this purpose, the subcutane- 
ous tissue near the laparotomy- incision and 
the anterior chamber of the eye were selected. 
The fate of the transplants at these sites is 
shown in relation to morphological grade in 
Table 6; in Table 7, the grades of the v-ari- 
ous autologous transplants, the primary- 
tumor, and the metastasis as determined at 
autopsy, are compared. 

It is apparent from these data that the fac- 
tors concerned in tumor development ^vere 
not localized in the uterus, for development 
occurred in as remote and diverse regions as 
the subcutaneous space and the anterior 
chamber of the eye. Although a sy-stemic dis- 
tribution is suggested, the action of the fac- 
tors ^^-as more pronounced in the subcutane- 
ous space than in the eye. .“Approximately 70 
per cent of the subcutaneous transplants 



A COMPARISON BETWEEN THE GRADE OF THE TUMOR TISSUE USED FOR TRANSFER AND 
THE GRADE OF THE HOMOLOGOUS TRANSPLANT 


90] 


CANCER Alay 1948 


T}- Tf r}- 


~ 




CO CO CO Cl CO d 


CO '^ClCOdCO CO 


CO CO CO d CO d 


CO '^ClCOdCO CO 


u -g S; 

3 


Cl d 


Cl d d 


Cl d d 


0 

1 « 

O >s. 

•a Ji: 
c 


CO d d 


CO d d 


d d d 


dd d ddd d d 


d d d 


dd d ddd d d 


C3 





0 CO 


uo 


j- 

CO 

CO 


CO 

CO 

CO 






ID CO CO 
IT) ^ 

<; < ■< -5 


« d CO Tf« 10 to 


CO 

1 


d 


CO 

m 

6 

d 

CO 

CO 

0 

0 

CO 


CO 

to 

CO 

CO 

to 

CO 


NN 

d 

d 

X 

X 

X 

X 

X 

CO 

0 

01 

- 

12 


CO O) CO 10 

CO d o to 

to O « CO 

d Tj- 10 to to 

X X X X X 


CO 10 to 


X7634-3 



to 

e 


EVOLUTION OF UTERINE CANCER IN THE RABBIT • Gveene QTld ^ezvtOTl 


fcn 

o 

a 

a 

a 

P 

O 

U 

a 


O 

g 

2 

p 

Q 

a 

H 

Z 

a 

a 

a 

Z 

2 

h 

Sg 

2 H 

cj s 

S3 

ea 

a g 
P ^ 
O O 

O r-i 

o o 
o -< 

h ^ 

Sg 

a 

« 

Q a 
< ^ 
& 
O n 


P 

O 

O 

a 

O 

H 

a 


a 

O 

H 

Z 

a 

a 

O 

a 

a 

> 

a 

P 

a 




a '' 

N 

-I o 


t: 


•Si, 

<5 




-CQ 


•i: Si 


52 O 

015: 


Cl Cl 

b 2 


fs. O - 
■-. — Cl 


Cl Cl Cl 

ta til 


— f- Cl Cf Cl 


' Cf Cl Cl Cl Cl 

bZ 1=2 t:3 


“■ Cl Cl Cl 


m 

CO 


Cl Cl Cl Cl Cl 


Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl 


[9* 


f -T _ o 

« -f fl O O ’ " 

N- CO CO ® M 

rS'H “ <<< ^ 

R p Q E K IS 


Cl CO t}« LO to 


r>. ei t.o 


Cl 


CO 

CO 

X 


1.0 

o 


XX X 


CO O CO - LO 

r>. CO Cl c to 

to c - =o 

Cl -t* I-O to to 

X X X X X 


CO -T* lO to 


X 


* Finurcs in p.iivntlicscs n'lnt'scnt the intci vnl in inontlis between aiitolonous transfer and removal of tissue for liistologiral study, 
f Sarc = Sarcoma. 

J K = .'VntoloKOns eye transplant. Other antoloitons transplants were made in the subculaneons tissues of the belly wall. 



92 ] 


CANCER May 1948 
Table 7. 

A COMPARISON OF THE VARIOUS AUTOLOGOUS TRANSPLANTS, THE 
PRIMARY TUMOR, AND METASTASES BASED ON THE HISTOLOGICAL 
GRADE OF SPECIMENS OBTAINED AT AUTOPSY 


Grade at Autopsy 
Laparotomy 

First Second Third Fourth 


Auto- Auto- Autopsy 


Case 

No. 

Animal 

No. 

Autoplant 

S-c Eye 

Autoplant 

S-c Eye 

plant 

S-c 

plant 

S-c 

Frimary Aletastasis 
Tumor 

I 

BE31-3 

3 






3 

4 

2 

D 1 83-4 

4 






3 

3 

3 

D 183-5 

4 






3 

4 

4 

HA550-2 






3 

3 


5 

HA586-4 







0 


6 

MA13-1 

3 






0 


7 

MMAio-2 

Sarc. 

‘ a 

Sarc. 




3 

4 

8 

X383-3 

2 

Q 





2 

2 

9 

X1605 



2 

2 



0 


10 

X 1 800-2 


3 

3 


4 


4 

4 

1 1 

X2332-7 

4 

3 





4 

4 

12 

X2673-6 

2 

2 





3 

3 

13 

XQ678-7 


2 

4 




4 

4 

14 

X4089-2 

2 






3 


15 

X5728-5 


2 

2 


4 


3 

4 

16 

X6IOI 

4 






0 

4 

17 

X6365-2 

4 

2 

4 




3 

4 

18 

X7634-3 

rt 


2 




3 



showed an advance in grade in contrast to Grade 4 - The growth from which these t^^o 
less than 20 per cent of the anterior-chamber transplants were derived was in a Grade-2 
grafts. Moreover, the degree of advance was stage at both transfers, and tlie transplanted 
much greater. In fact, in a number of in- tissues differed from one another only by the 
stances (cases 2, 3, 6, 16, and 17), the grade fact that one had resided in tlie uterus three 
of the subcutaneous transplant \vas higher months longer than the other. A somewhat 
than that of the primar)’’ uterine tumor. This comparable circumstance is found in case 10. 
\vas e.xtreme in case 16 in ^^■hich the morph- Here both the second and third autologous 
olog)' of the metastases ^vas identical ^\’ith transfers ^^'ere derived from a Grade-2 pri- 
that of the subcutaneous transplant and in maiA’ tumor ; yet the former had advanced to 
sharp contrast to the well-organized primar)' Grade 3 at the time of autopsy ^\•hile the lat- 
tumor. suggesting that the metastases were ter, obtained after a two months longer resi- 
actualiy derived from the transplant rather dence in the uterus, had progressed to Grade 
than from the uterus (Figs. 13 to 17). 4 - The point is of ob%dous interest in die pres- 

The irregular action or distribution of tlic ent context, but the available data is mani- 
factors concerned in tumor development is festly insufficient for clarification or further 


well illustrated in case 15 (Figs- 7 to 12). At 
death, tumor tissue of all grades was present 
in the one animal. The anterior-chamber 
transplant of the first laparotomy and the sub- 
cutaneous transplant of the second were both 
of Grade 2. The primary tumor in the uterus 
^vas of Grade 3 svhile the subcutaneous trans- 
plant of the third laparotomy and the metas- 
tases were of Grade 4- should be noted 
that the two subcutaneous transplants lie less 
than 3 cm. apart, one on either side of the 
laparotomy incision, yet one remained a 
Grade-2 tumor while the other advanced to 


discussion. 

It is true that the distribution of tumor in 
case 15 was in part artificially produced and 
not one likely to be encountered in practice. 
Y’’et a question of practical interest arises as 
to tlie nature of the prognosis to be offered, 
if the problem had confronted a surgical 
pathologist. On a basis of morpholog)', tlie 
prognosis would necessarily vars’ depending 
on the region selected by the surgeon for 
biopsy and, if several sites ivere chosen, tlie 
pathological prophecies i\'Ould cover the 
whole range from good to horrible on the 




Fig. 9. Case 75 (Xj/38-5). Section of auto- Fig. 10. Case 75 (X5J28-5). Section of au- 
logous subcutaneous transplant made on Feb- tologous anterior chamber transplant made 
ruary 28, ig^o. This section was obtained at June 1, 1939. The section was obtained at 
autopsy seventeen months after transfer and autopsy, twenty-five months after transfer, 
shows a marked loss of organization in com- and shows no change in organizational grade 
parison to the parent tissue (Grade 4). (Grade 2). 


Fig. II. Case 75 (X3y28-3). Section of uter- 
ine tumor obtained at autopsy showing a loss 
of organization when compared with previ- 
ous biopsies but of a lesser degree than char- 
acterized the autologous transplant of Feb- 
ruary 28, 1940. (Grade 3). 


Fig. 12. Case 75 (X3/28-3). Section of meta- 
tasis in mediastinal lymph node. The growth 
is less organized than that of the primary 
tumor in the uterus and is comparable to the 
subcutaneous transplant of February 28, 
1940. (Grade 4). 


All sections were stained with hematoxylin and eosin; all X 350 photographs. 









Fig. 17. Case 16 (X6101). Section of co- Fig. 18. Case 7 (MMA10-2). Section of 
incident adenocarcinoma of breast. uterine tumor obtained at laparotomy on 

November 18, ig^g, showing a Grade a 
g7owth. Biopsy specimens obtained on Feb- 
ruary ag, ig40, and December 5, ig40, 
showed an identical structure. 


Fig. 19. Case 7 (MMAio-a). Section of Fig. 20. Case 7 (jVIA'IAio-a). Section of 
autologous anterior chamber transplant autologous subcutaneous transplant made 
made on November 18, rggg. The section on November 18^ igsg- Like the previous 

was obtained at autopsy, twenty-two section this was obtained at autopsy twen- 

months after transfer and shows no change ty-two jnonths after transfer but, in sharp 

in organization with reference to the par- contrast, shows a complete alteration in 

e7it tissue (Grade a). structure with rcplace77ic7it of the adeno- 

carci 7 io 77 ia by a sarco 77 ia. 

All section were stained with hematoxylin and cosin; all X 350 photographs. 
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Fig. 21. Caje 7 (MMA10-2). Section of 
uterine tumor obtained at autopsy showing 
an area of Grade-g adenocarcinoma. 


Fig. 22. Case 7 (MMA10-2). Section of 
uterine tumor obtained at autopsy showing 
an area containing both adenosarcoma 
and carcinoma. 


Fig. 23. Case 7 (MMA10-2). Section of Fig. 24. Case 7 (MMA10-2). Section of 
uterine tumor obtained at autopsy showing metastatic nodule in diaphragm showing 
an area in which the carcinoma has been a Grade-4 carcinoma in the lower half and 
completely replaced by sarcoma. a sarcoma in the upper. 


All sections were stained with hematoxylin and eosin; all X 350 photographs. 
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appear to be in disagreement with those ob- 
tained in mouse-tumor transplant experi- 
ments. The disagreement, however, is not 
actual but stems from differences in material, 
methods, and definitions. The transplantation 
of a spontaneous mouse tumor is generally 
effected from tissue obtained after the animal 
has been killed rather than from biopsy ma- 
terial. Moreover, transfer is usually performed 
when the tumor is first discovered rather than 
at the end of its developmental course. Mice 
of the same inbred strain are used as hosts 
and takes occur even if the growth is in an 
early developmental stage. In contrast, trans- 
fer to alien strains fails, a situation actually 
analogous to that found in the transfer of 
early rabbit tumors and the apparent lack 
of conformity arises from the use of geneti- 
cally different animals as experimental hosts. 
The selection of recipients in homologous 
rabbit transfers is based on remoteness of re- 
lationship while in mice these are selected on 
a basis of consanguinity. Accordingly, auto- 
logous transfer in rabbits and transfer to tlie 
strain of origin in mice (mouse homologous 
transfer) possess the same significance. In like 
manner, homologous transfer in rabbits is 
biologically comparable to transfer to an alien 
strain in mice. The results obtained in the 
two species are thus fundamentally the same. 

In contrast to the stability of rabbit tumors 
under homologous transfer, mouse tumors 
carried serially in the strain of origin occa- 
sionally undergo further development. The 
probable explanation lies in the fact that 
with continued passage in animals of the same 
genetic constitution as the original donor, the 
tumor eventually comes to reside in an indi- 
vidual possessing the essential developmental 
factors. Transfer of the altered tumor to an 
alien strain then results in takes. 

The transplantability of spontaneous mouse 
tumors has been under study in this labora- 
tory using the same methods employed in the 
present investigation, and the results are es- 
sentially the same. The autologous transfer of 
early mouse tumors or the homologous to 
members of the strain of origin is invariably 
successful whereas transfer to alien strains or 
to guinea pigs fails. On the other hand, after 
complete development as determined by me- 


tastasis, transplantation to alien strains or to 
guinea pigs is readily effected. 

An identical situation obtains with respect 
to rabbit tumors other than those of tlie uter- 
ine fundus. A comparable investigation of 
human tumors with autologous and homo- 
logous transfers is obviously impossible. But 
considerable information can be obtained 
from the heterologous transplantation of suc- 
cessive biopsy specimens secured at intervals 
throughout the period of development. An 
opportunity for several such e.xperiments has 
been made available and the results indicate 
a complete parallelism svith tire tumors of 
rabbits and mice. That is, the tumors are not 
transplantable to guinea pigs during early 
stages of development but become transplant- 
able during their terminal stages, suggesting 
the occurrence of the same phases of depend- 
ency and autonomy that characterize the 
tumors of other species. 

The conception of cancer as a develop- 
mental process dependent on specific factors 
rather than as an abrupt and complete meta- 
morphosis yields inferences suggesting new 
lines of investigation. A natural division of the 
problem into trvo separately approachable 
parts is immediately implied: tlie initiation 
of neoplasia and the development of the neo- 
plastic focus to cancer. There is actually ver)’ 
little evidence to suggest that the two proc- 
esses are etiologically related and much to in- 
dicate that they are referable to the opera- 
tion of quite distinct sets of factors. Although 
the factors concerned in the initiation of neo- 
plasia may be extrinsic as well as intrinsic in 
nature (chronic irritation, possibly even vi- 
ruses) there is nothing to sho^v tliat their 
continued action is concerned in the subse- 
quent development of the focus to cancer. 
Neoplasia is an extremely frequent patlrologi- 
cal lesion and constitutes an almost constant 
finding in carefully executed autopsies. In 
contrast, cancer is comparatively rare. Ac- 
cordingly, it would appear that the factors 
concerned in the initiation of neoplasia were 
much more widely distributed than tliose con- 
cerned in the conversion of the neoplastic 
focus to cancer. Moreover, from a humani- 
tarian point of view the latter factors rvould 
seem to be much the more important. 
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Very little information is available regard- 
ing the nature of the factors concerned in the 
dcv'clopment of the neoplastic focus and the 
present study does no more than to suggest 
their existence and to illustrate their com- 
plexity. They are apparently intrinsic in na- 
ture, systemically distributed, and not a part 
of the constitutional make-up of a normal 
animal. Development to cancer isdll occur in 
the subcutaneous space and in the eye as well 
as in the uterus of a tumor-bearing animal 
showing that the factors are generalized, not 
localized about the primar)- neoplastic focus. 
Development occurs with greater regularity 
and rapidity in the subcutaneous space than 
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in the eye suggesting a variation in the con- 
centration or acti\’ity of the factors. It is pos- 
sible that this may relate to the fact that 
transplants in the subcutaneous space \s-ere 
necessarily placed in close pro.ximit)- to breast 
tissue and that the endometrium and breast 
may have more in common than the endo- 
metrium and the eye. It is suggestive that foci 
of neoplasia in various stages of development 
are constantly present in the breasts of ani- 
mals bearing uterine tumors. Moreover, in one 
case in %vhich a subcutaneous transplant was 
placed in pro.ximit)- to a breast cancer, the 
rate and degree of development were much 
greater than in the uterus. 
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ELECTROPHORETIC STUDIES ON THE PLASMA 
PROTEINS OF PATIENTS WITH NEOPLASTIC DISEASE 

I. Gastric Cancer"^ 

Mary L. Petermann, PH.D.f and Katharine R. Hogness, b.sc. 


A 

XA.MONG the metabolic abnormalities 
found in patients with gastric cancer, a defi- 
ciency in the plasma albumin is outstanding.- 
Even when a strongly positive nitrogen bal- 
ance is maintained (by a high intake of pro- 
tein and protein hydrolysate) the plasma al- 
bumin level does not riseJ A second abnor- 
mality is revealed by a comparison of the al- 
bumin values obtained by the Howe and 
electrophoretic methods.^® Whereas in nor- 
mal subjects the a-globulins are soluble in so- 
dium sulfate and are included in the Howe 
albumin fraction, the a-globulins of patients 
with gastric cancer frequently show the in- 
solubility in sodium sulfate that has been 
found in cases of hepatic dysfunction.^^ When 
such patients are treated with protein hydro- 
lysate, the a-globulins become more soluble, 
and the Howe method shows an apparent 
increase in albumin tvhich is not substanti- 
ated by electrophoretic analysis.^® Conse- 
quently, only the electrophoretic albumin 
values are sufficiently accurate to be used in 
albumin regeneration studies. 

In this paper the results of the electro- 
phoretic analyses made on the nine patients 
studied by Homburger and Young are re- 
ported in more detail. A group of normal 
subjects, an additional series of patients with 
gastric ulcer and gastric cancer, and four pa- 
tients %vhose gastric tumors had been removed 
five years previously are also included. 
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Methods 

Blood samples were taken from all sub- 
jects in the postabsorptive state tvith sodium 
citrate as anticoagulant. The total plasma 
protein was determined by Kjeldahl analysis 
and corrected for non-protein nitrogen. The 
plasma was analyzed electrophoretically in 
veronal-citrate buffer at pK 8.6 and ionic 
strength 0.0 10. A detailed description of the 
techniques used has been given by Petermann, 
Young and Hogness. Since values for tlie 
various protein components given in per- 
centages of total protein may be quite mis- 
leading when the total protein concentration 
is abnormal, the concentration of each elec- 
trophoretic component is here reported in 
grams per 100 cc. of plasma. 

Results 

The concentrations of the various electro- 
phoretic components in the plasma of normal 
subjects (healthy young adults of both se.\es) 
are shown in Fig. i. For each component the 
normal range is indicated by the shaded area, 
and the normal average by tlie line across tire 
shaded portion. The values found agree ^vith 
those reported in tlie literature for tliis pro- 
tein concentration, pH, and ionic strength.^ 

The albumin and globulin concentrations 
found in six patients ivith gastric ulcer are 
indicated by the crosses in Fig. i. Their chief 
abnormality is a low plasma albumin. In two 
cases the ai-globulin is increased ; tlie amounts 
of the otlier globulin fractions found are quite 
normal. 

The values found for twenty-five patients 
with gastric cancer are marked by dots on 
Fig. I. The albumin concentrations are all 
far below tlie lowest normal value. The ai- 
globulin levels are high, falling in tlie upper 
part of the normal range or above it. The 
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Fig. I. The concentrations of the 
plasma protein components in nor- 
mal subjects, patients with gastric 
ulcer, and patients with gastric can- 
cer. (See text). • = albumin; x = 
gastric ulcer. 


plasma albumin ^vas ver\- sIo\v: that it can 
take place eventually, however, is shown by 
the nearly normal values obtained from the 
fiv'e-year sur\-ivals. The primary gastric tumor 
of patient No. 12 had been removed,, but it 
was felt that Kunphatic metastases persisted. 
It is interesting to note that his a-globuh‘n 
and fibrinogen concentrations became normal 
in eleven days, ivhile the albumin remained 
low even after 108 days on a high-protein 
regimen. The histories of these patients have 
been reported elsewhere." 

Discussion 

None of the abnormalities found in these 
analyses is characteristic of cancer in general 
or of gastric cancer in particular. The low 
plasma albumin is found in many malnour- 
ished patients. The striking difference in pa- 
tients with gastric cancer lies in their failure 
to regenerate plasma albumin %vhile in 
strongly positive nitrogen balance.” Low al- 
bumin and high a-globulin levels have been 
reported in twenty-three cases of carcinoma 
of various tsyies.^- Increases in the a-gJobulins 
are found in many wasting diseases svhere 


values for the an-globulin are also increased, 
although not so markedly as are the oi-glo- 
bulin. The fibrinogen concentration is in- 
creased, often to almost twice the normal 
average. The / 3 -globulin is normal, and so are 
most of the y-globulin values. In many of 
these plasmas a small boundary' is seen ahead 
of the albumin; this may represent the lipo- 
protein described by Armstrong et al. Typ- 
ical diagrams obtained on the plasma of nor- 
mal subjects and of patients with ulcer and 
gastric cancer are shown in Fig. 2. 

As part of the metabolic studies of Horn- 
burger and Young, the plasma proteins of 
nine patients on high protein intakes were 
analyzed at weekly intervals. Some of the re- 
sults are given in Table i. ^Vhen the gastric 
tumor was still present, as in patients No. 7. 
9, 10, II, and 13, all the abnormalities per- 
sisted. 'When the tumor had been removed, 
as in patients No. 4. 5. and 6, the a-globulins 
and fibrinogen returned to normal levels in a 
few weeks. By contrast, the restoration of 



Fig. 2. Representative electro- 
phoretic patterns obtained on the 
plasma of normal subjects, pa- 
tients with gastric ulcer, and pa- 
tients with gastric cancer. ‘‘A” de- 
notes the ascending boundary and 
“D,” the descending boundary. 
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tissue breakdown is taking place.'*- **• The 
increase in fibrinogen is of the same magni- 
tude as that found by chemical methods.*- ® 
A similar rise in fibrinogen is often found in 
association with a moderate degree of liver 
damage.* 

It may therefore be concluded that electro- 
phoretic analysis of the plasma of patients 
with gastric cancer at pH. 8.6 in veronal- 
citrate buffer gives results that are character- 
istic of wasting disease in general but are not 


specific for cancer. A similar conclusion has 
been reached by Luetscher, ^\’ho states that 
the plasma electrophoretic pattern “has 
proved to be characteristic not of the specific 
disease but of the host’s reaction to infection 
and injury.” Analyses at pH 4.0, on the other 
hand, do show definite changes in the plasma- 
protein pattern which may prove to be char- 
acteristic of neoplastic disease. These studies 
are reported in the second paper of this 
series.® 


Table I 

THE EFFECT OF A HIGH PROTEIN INTAKE ON THE PLASMA PROTEINS OF PATIENTS 

WITH GASTRIC CANCER 


Days Plasma Proteins in Grams per 100 cc. 

an — ^ — — — — 

Diagnosis Patient Regi- 

No. men Total Alb. at a; 3 f* Y 

Normal 

Av. 7.04 3.79 0.41 0.6 1 0.86 0.39 0.74 

Normal 6-3 1-7-97 3-35-4-35 0.28-0.62 0.53-0.81 0.63-1.18 0.32-0.59 0.49-0.87 

Range 



7 

0 

6.13 

2.88 



14 

6.81 

2.71 


9 

0 

7.00 

2-93 



14 

5-33 

2.00 

Gastric 

10 

0 

6-79 

2.72 

Cancer- 


12 

6-75 

2-44 

Inoperable 


24 

6-54 

2.30 


1 1 

0 

6.37 

2.41 



10 

5.80 

1.89 



15 

4-77 

1-45 


13 

0 

5-32 

2-35 



2 1 

6-33 

2.86 



43 

6.78 

2.90 



71 

5-99 

2.24 


Tumor 12 

0 

6.23 

2-5* 

Removed 

22 

5-88 

2.80 

but 

52 

6.02 

2.84 

Metastases 

60 

5-48 

2.60 

to Nodes 

108 

5-11 

2.42 


0-44 

0.66 

0.88 

0.59 

0.69 

0-54 

0.78 

1.09 

0-75 

0-93 

0.69 

0-97 

1. 1 1 

0.60 

0.70 

0.66 

0.72 

0.90 

0.43 

0.63 

0.63 

0-79 

l.IO 

0-73 

0.82 

0.72 

0.89 

1. 17 

0.72 

0.81 

0.71 

0.89 

1. 10 

0.67 

0.88 

0.66 

0.76 

1. 1 1 

0-57 

0.86 

0.62 

0.63 

1-15 

0-49 

1.02 

0-57 

0.50 

1.06 

0-34 

0.86 

0.46 

0.51 

0.83 

0-49 

0.70 

0.61 

0.51 

0.96 

0.55 

0.84 

0-74 

0.46 

1. 1 1 

0.60 

0.96 

0.66 

0-53 

1.05 

0-53 

0.98 

0.68 

0.80 

o.go 

0.57 

0.77 

0.47 

0.46 

0.84 

0.48 

0.83 

0.46 

0-54 

0.91 

0.40 

0.88 

0.42 

0.48 

0.81 

0-37 

0.81 

0-43 

0.46 

0.71 

0.33 

0.76 



4 

0 

5-76 

2.58 

0-49 

0.61 

0.88 

0.50 



6 

6.07 

2-37 

0-57 

0.90 

0-97 

0-59 



1 1 

5-25 

1-99 

0.48 

0.74 

0.91 

0-45 

Tumor 

5 

0 

6.13 

2.07 

0.71 

0.98 

0.89 

0.72 

Removed 


16 

6.24 

1-77 

0.84 

0.89 

0.92 

0.72 

No 


85* 

5-32 

2-34 

0.46 

0.64 

0.70 

0.42 

Metastases 

6 

0 

5-24 

2.18 

0.58 

0.56 

0.76 

0.60 



6 

5-77 

*-93 

0.62 

0.65 

0.88 

0.70 



1 1 

6.50 

2-34 

0.59 

0.66 

1-03 

0.69 



18 

6.56 

2.61 

0.49 

0.59 

0.98 

0.04 


Tumor 

14 

5t 

6-99 

3-58 

0.43 

0.71 

1-09 

0.43 

Removed 

15 

5t 

7-19 

3-22 

0.48 

0.66 

I.il 

0.40 

No 

16 

6t 

6.14 

3-21 

0.50 

0-49 

0.90 

0-39 

Metastases 

*7 

6t 

6.05 

3-41 

0.36 

0-59 

0.86 

0.32 


0.70 

0.67 

0.68 

0.77 

1.10 

0.76 

0.56 

0.99 

1. 18 
1.26 


0.75 

1.24 

0.66 

0.52 


* Two months on normal diet, 

t Years after gastrectomy, on normal diet. 
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Summary 

r. In patients with gastric ulcer the hypo- 
proteinemia is due entirely to a decrease in 
plasma albumin. The concentrations of the 
other protein components are normal. 

2. Patients with gastric cancer also have a 
marked decrease in the plasma albumin. 
Their a-globulin and fibrinogen concentra- 


tions are somewhat above the normal level, 
while the /?- and y-globulins are normal. 

3. After the tumor has been removed, the 
a-globulins and fibrinogen return to normal 
levels within a few weeks. The increase in 
albumin, on the other hand, appears to be 
extremely slow, even in patients maintained 
in strongly positive nitrogen balance. 
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When the plasma proteins of patients 
with gastric cancer are analyzed electrophor- 
etically in alkaline solution, some of the com- 
ponents are found to be present in abnormal 
amounts.^’ The decrease in albumin and in- 
creases in a-globulins and fibrinogen are sim- 
ilar to those found in many wasting diseases, 
ho%vever, and no abnormality characteristic 
of cancer can be discerned. The possibility 
exists, nevertheless, that in other buffers and 
at different hydrogen ion concentrations, 
electrophoretic analysis may reveal the pres- 
ence of some specific change in the plasma- 
protein patterns of patients with cancer. Since 
it was found by Luetscher that purified hu- 
man serum albumin separates into two com- 
ponents at pH 4.0 in acetate buffer, the same 
pH ^vas chosen for the e.\periments described 
in this report. 

At pH 4.0 in an acetate-chloride buffer, 
the plasma albumin and most of the other 
proteins carry a positive net charge and mi- 
grate toward the cathode. In most samples of 
plasma another small boundar)' is also seen 
that moves in the opposite direction; this in- 
dicates the presence of a substance that is 
negatively charged at pH 4.0 and therefore 
has an isoelectric point much lower than 
those of the well-known plasma proteins. 
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Since the outstanding characteristic of this 
material is its acidic nature, it is here referred 
to as the “acid component.” In some Wpes of 
neoplastic disease the concentration of this 
substance is significantly increased. 

Methods 

Blood samples were taken from all subjects 
in the postabsorptive state, with sodium ci- 
trate as anticoagulant. Total plasma protein 
was determined by Kjeldahl analysis and cor- 
rected for nonprotein nitrogen. 

The plasma samples were diluted to a pro- 
tein concentration of 2.15 per cent with ace- 
tate buffer and dialyzed for two days against 
two lots of buffer. The buffer had an ionic 
strength of o.io, and consisted of 0.08 M 
NaCl, 0.02 M sodium acetate and enough 
acetic acid to adjust the pH to 4.0. A small 
precipitate which formed on dialysis was re- 
moved by centrifugation. 

At the beginning of an electrophoretic e.x- 
periment the boundarj’ %vas dra-\vn into the 
cell to about one-third its length. A potential 
of 6 volts per centimeter was then applied 
for 180 minutes. Further details of the tech- 
niques used have been given else\vhere.^'* 

Representative patterns obtained on the 
plasmas of normal subjects and of patients 
with gastric cancer are sho\vn in Fig. i. The 
arrows indicate the direction of migration 
from the starting boundar)’. On the descend- 
ing side the albumin and globulins move to- 
^\’ard the cathode as one broad, as)’mmetrical 
boundar)’ that cannot be resolved into indi- 
vidual components. The boundar)’ B is tlie 
salt boundar)’. The acid component gives rise 
to a boundary A, that migrates anodically 
with a mobility of — 2.7 X lo"’' cm.^sec./ 
volt. 

On the ascending side a very different pat- 
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Fig. I. Representative electrophoretic 
patterns obtained at pH 4.0 on the plas- 
mas of normal subjeets and of patients 
with gastric cancer. The rising bound- 
aries are on the left, and the falling 
boundaries on the right. 

tern is obtained. A large fraction of the pro- 
tein remains at the starting boundary’, while 
most of the rest moves to\vard the cathode. 
The pronounced differences in form between 
these boundaries and those on the descend- 
ing side suggest thatj at this pH, complex for- 
mation occurs among the various plasma- 
protein constituents. The acid component 
shows up here as a boundary D that migrates 
anodically but never separates completely 
from the large stationar)' boundary'. The area 
of the boundary' D (which migrates through 
the protein solution) is always larger than 
the area of the boundary' A (ivhich is moving 
into a solution of buffer alone) . 

In calculating the amount of acid com- 
ponent present, this has been assumed to 
have the same refractive inde.x as the other 
plasma proteins. On the descending side the 
per cent of A has been calculated by taking 
the ratio of its area to that of the total area 
e.xclusive of the salt boundary. On the as- 
cending side the per cent of the total area 
was used in the calculation of D, since the 
size of the salt boundary could not be de- 
termined. 

Results and Discussion 

These analyses indicate that the amount 
of acid component in the plasma is signifi- 
cantly increased in gastric cancer and in 
cancer of the lung. Some high values were 
also encountered in lymphatic leukemia and 
in Hodgkin’s disease. The results are sum- 


marized in Fig. 2. The samples from the 
fifteen subjects free of neoplastic disease in- 
cluded plasmas from six normal subjects, 
four cases of cirrhosis of the liver, t\s-o of 
familial idiopathic dysproteinemia,'* one 
of chronic pancreatitis, and one of severe 
weight loss with no evidence of organic dis- 
ease; there was also one placental serum. 
The amounts of A found never e-xceeded 100 
mg. per cent. The amount of D always ap- 
peared to be somewhat larger, with eight 
values below 100 mg. per cent, five between 
100 and no, one of 140 and one of 170 mg. 
per cent. The tsvo highest values were ob- 
tained on laboratory personnel. Of these, one 
had enlarged adenoids and a cervical aden- 
itis associated with a history of repeated 
upper respiratory infections. The other had 
enlarged cervical nodes which were diag- 
nosed on a biopsy specimen as hyperplastic 
lymph nodes. These same two subjects were 
the only cases in which the average of A and 
D was over 100 mg. per cent. 

In si.x patients with gastric ulcer, the 
amount of A was similar to that found in 
the control group — never ov'er 70 mg. per 
cent. The values for D, on the other hand, 
were lower than those found in many of the 
controls; levels higher than 80 mg. per cent 
were never encountered. 

Of the entire group of twenty-one subjects 
free of neoplastic disease only the two with 
enlarged nodes had more than 100 mg. per 
cent (iio and 115) average concentration 
of A and D. 

Of the sixteen patients with gastric cancer, 
only five had less than 100 mg. per cent of 
A; only one had less than 100 mg. per cent 
of D; and three had less than 100 mg. per 
cent average acid component. Of these three, 
two had widespread, inoperable lesions. The 
third, the only patient in this group with less 
than 50 mg. per cent of A, and less than 100 
mg. per cent of D, had a v'eiy- small tumor. 

Three patients e.xamincd within three 
months after the removal of the tumor still 
had a somewhat increased amount of this 
substance; but a group of six who had sur- 
vived gastrectomy for cancer for more than 
one year all had normal values, averaging 
less than 100 mg. per cent. 
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Fig. 2. The distribution of the acid 
component m the plasma of normal 
subjects and patients. The ordinate in- 
dicates the number of subjects in each 
group, while the abscissa shows the 
amount of acid component in mg. per 
100 cc. of plasma. The columns rep- 
resent the number of subjects of each 
type whose plasma contained o-go, go- 
100, etc., mg. per lOO cc. of acid com- 
ponent. The unshaded columns rep- 
resent the acid component calculated 
from the A boundary; the shaded col- 
umns represent results obtained from 
the D bomidary, and the solid columns 
show the distribution of the averages 
of A and D. 

Five patients with cancer of the lung all 
had more than lOO mg. per cent average acid 
component. The substance was also in- 
creased in three out of four cases of lym- 
phatic leukemia and in two cases of Hodg- 
kin’s disease. 

The precise nature of the acid substance 
that has this distinctive mobility at pJA 4.0 
has not yet been determined. It is soluble in 
55 per cent ammonium sulfate, and remains 
in solution under the conditions described by 
Pillemer and Hutchinson for the precipita- 
tion of the globulin fraction of plasma. 
These are a methanol concentration of 42.5 
per cent, pK 6. 7-6. 9, ionic strength 0.03, and 
0°. When the ammonium sulfate and meth- 
anol filtrates were examined electrophoreti- 


cally at pK 8.6 in veronal-citrate buffer, ionic 
strength o.io, only albumin and a-globulins 
were found. Many of the whole plasma sam- 
ples have also been analyzed electrophoreti- 
cally at j&H 8.6; the results of these analyses 
have been reported in other papers of this 
series.!-- Jn general, the patients ivith the 
highest concentrations of acid component 
also showed the largest increases in a-glob- 
ulins. 

Small amounts of the material have been 
isolated electrophoretically. It shows the 
ultraviolet absorption spectrum characteristic 
of proteins, and gives a metachromatic re- 
action with toluidine blue similar to that 
given by high molecular weight sulfuric acid 
esters.!® Preliminary studies by Dr. Aaron 
Bendich of this laboratory have shown that 
it contains aminosugar and additional reduc- 
ing sugar whose properties suggest the pres- 
ence of uronic acid. That the acid compo- 
nent is not hyaluronic acid, however, has 
been demonstrated in two ivays. First, as men- 
tioned above, when albumin fractions con- 
taining considerable amounts of acid compo- 
nent were analyzed electrophoretically at pH 
8.6, no substance more highly charged than 
albumin was seen. Hyaluronic acid has a 
much higher mobility than albumin in al- 
kaline solution. Second, hyaluronic acid pre- 
pared from human umbilical cord by the 
method of Haas was added to normal plas- 
ma in amount equal to 5 per cent of the 
total protein concentration. When the mix- 
ture was dialyzed against the pH 4.0 buffer, 
a heavy precipitate appeared. After this pre- 
cipitate had been removed by centrifugation, 
electrophoretic analysis showed no increase 
in the concentration of acid component in 
the plasma. 

Another acid protein is fetuin, so called by 
Pedersen because it is found chiefly in the 
plasma of the fetus and new-born animal. 
Fetuin differs from the acid component in 
that it is insoluble in half-saturated am- 
monium sulfate and has a mobilit)- of about 
— i.o X cmVvolt/sec. at pH 4.0. The 
one sample of human placental serum which 
was analyzed electrophoretically at pH 4.0 
was found to contain no measurable amount 
of acid component. 
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The glycoprotein, haptoglobin, whose con- 
centration is greatly increased in the plasma 
of patients ^^■ith cancer, tuberculosis, and 
other chronic diseases,^ is precipitated by 55 
per cent saturated ammonium sulfate,^ ^\’here- 
as the acid component remains in solution, as 
described earlier. 

Other workers®’ have found increased 
amounts of carbohydrate in the plasma of 
patients with various t)’pes of cancer. 

There are, however, one or more acid mu- 
coproteins in plasma that resemble the acid 
component closely in many of their proper- 
ties. Mayer has isolated the substance re- 
sponsible for the distinctive polarographic 
curv’e given by the serum of patients with 
cancer. The material was heat stable and sol- 
uble in sulfosalicylic acid; its isoelectric point 
(point of minimum solubility) was at pH 3.4. 

The substance contained 10 to ii per cent 
of nitrogen and 17 to 18 per cent of carbo- 
hydrate, of which half was glucosamine. It 
gave positive biuret, Millon, and xanthopro- 
teic tests, and contained sulfur. The }ield 
from normal serum was 14 mg. per cent, 
ivhile more than twice this amount ivas ob- 
tained from the serum of patients \\ith can- 
cer. A similar substance has been prepared 
from ox serum by Rimington. 

IVinzler-®’ has fractionated the heat- 
stable plasma proteins with ammonium sul- 
fate and obtained a material called a “mu- 
colipoprotein.” Its isoelectric point is at pH 
3-7 to 3.8; at pH 8.5, it separates into at least 
two components, of mobility’ — 5.8 and — 

6.0 X cm.-/volt/sec. It contains 18 per 
cent glucosamine, 20 per cent saponifiable 
lipid, and i .5 per cent sulfur. 

A more e.xtensive study of the occurrence 
of the acid component in other tj^Jcs of can- 
cer and ^vasting disease aw’aits its estimation 
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by a quantitative chemical method that ^\^1I 
be less laborious than electrophoretic analvsis. 
If the acid component and the mucolipopro- 
tein prove to be identical, the procedures de- 
veloped by Winzler^'*’ can be used for the 
estimation of this material.* 

Mucoproteins similar to the acid compon- 
ent have been found in the lung' and in the 
gastric mucosa,^® and regenerating epithelium 
is rich in substances which give the metachro- 
matic reaction \sTth toluidine blue.^® The 
origin and physiological significance of the 
acid component is still unknown, however. 

Summary 

1. Electrophoretic analysis of human plas- 
ma in acetate-chloride buffer at pH 4.0 re- 
veals the presence of an acid protein com- 
ponent with a mobility of — 2.7 X lO'""' 
cm.V''c>lt/sec. 

2. The plasma of patients with gastric 
cancer or cancer of the lung contains signi- 
ficantly greater amounts of this material than 
is found in the plasma of normal subjects and 
patients with gastric ulcer or other non-neo- 
plastic diseases. High values have also been 
found in three of four cases of Ij-mphatic leu- 
kemia and in two cases of Hodgkin’s disease. 

3. Normal values have been found in si.x 
patients ■ivho have survived gastrectomy for 
cancer for more than one year. 


* A 0.2 per cent solution of “raucoprotein” pre- 
pared by Dr. Winzler from normal plasma has 
been anal>-zed electrophoretically in this labora- 
tory at pH 4.0. The ascending boundary- showed 
72 per cent of a component of mobility — 2 7 X 
loty (the same as our component A) and 28 per 
cent of a component of mobiliw — i.i X 10-”. 
Re-examination of the plasma diagrams indicated 
that when the boundary was large (2 to 3.6 per 
cent of the total area) 0.5 to r per cent of the 
slower component was probably also present, al- 
though it could not be separated from the salt 
boundary- with any degree of accuracy-. 
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J_HIS study vas undertaken because no 
systematic surv'cy of the electrophoretic pat- 
terns of plasma proteins of patients with leu- 
kemia or the lymphomas has appeared in the 
literature. Nitshc and Cohen have recently 
reported a large series of plasma albumin and 
globulin concentrations in these diseases, de- 
termined by the methanol-precipitation meth- 
od. They found no significant abnormality in 
lymphatic leukemia; in myelogenous leuke- 
mia, however, the albumin content of the 
plasma was frequently decreased, and in one- 
third of the cases studied the globulin con- 
tent was elevated. In Hodgkin’s disease the 
scrum albumin was often low, and the globu- 
lin was increased in one-fourth of the patients. 

Occasional electrophoretic analyses of the 
plasma in the lymphomas and leukemia have 
been reported in the literature, but no 

characteristic pattern has been demonstrated 
for these diseases. In a recent review. Stem 
and Reiner refer to the unpublished electro- 
phoretic analyses of Stern, Rottino and Su- 
choff on the plasma of patients with Hodg- 
kin’s disease. They suggest that the changes 
in the plasma proteins of their patients “bear 
a relation to the clinical state of the patients 
rather than being specific or characteristic 
for the disease itself.” 

The studies contained in this report were 
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carried out on the plasma of patients with 
proved diagnoses of Hodgkin’s disease, chron- 
ic myelogenous and l^-mphatic leukemia, 
acute myelogenous leukemia, and Ijanphosar- 
coma. In some instances, plasma was taken 
after the patient had been treated with 
a nitrogen mustard, which was usually either 
methyl-bis (^-chloroethyl) amine hydrochlor- 
ide (HN 2 ) or tris (;8-chlorocthyl) amine hy- 
drochloride (HNg).^ Since these agents are 
knotvn to destro)' Ij-mphoid and hemato- 
poietic tissue and occasionally tumor tissue, 
it was considered possible that substances re- 
sulting from the breakdown of these tissues 
might be detected in the plasma. Secondly, 
the nitrogen mustards sometimes produce 
clinical improvement in these diseases, and 
the changes in the patient’s condition might 
be reflected in the plasma electrophoretic 
pattern. 

In Table i the normal average and range 
of the electrophoretic components of human 
plasma obtained in this laboratory' are given,® 
and some of the kno\s’n factors associated 
with an increase or decrease in the plasma 
content of these components are listed. This 
table indicates the relatively uniform ways 
in which the plasma electrophoreric pattern 
is altered by a wide variety of noxious agents, 
infections, injuries, and pathological__states. 
These changes are discussed in more detail 
in a recent review by Luetscher.' 

Materials and Methods 

In all, thirty-six electrophoretic determina- 
tions were made on the plasma of Uventy-one 
patients in various stages of Hodgkin’s dis- 
ease, leukemia, and lymphosarcoma. Fasting 
blood samples were taken and examined ac- 
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ELECTROPHORESIS OF PLASMA PROTEINS III. 

cording to the techniques described in the 
first paper of this series.® The analyses were 
made in veronal-citrate buffer of ionic 
strength o. lo and pH 8 . 6 . Total plasma pro- 
teins were determined by Kjeldahl analysis 
and corrected for nonprotein nitrogen. 

In one patient with lymphosarcoma 
(H.K.) several samples of a pleural effusion 
were studied electrophoretically. 

Results 

The results of the electrophoretic analyses 
together with the pertinent clinical and 
laboratory' data on each patient at the time 
that blood was taken for analysis are shou'n 
in Table 2. 

Hodgkin’s Disease. Eight patients w'ith 
well-established Hodgkin’s disease were 
studied. Si.x of these patients, in fair general 
condition, had total plasma proteins within 
normal limits (with the e.Nxeption of an ele- 
vated value in one, J-B-). Two patients 
(R.G. and J. 1 V.), in the terminal stage of the 
disease, were hypoproteinemic. 

The serum albumin svas moderately to 
severely 'lowered in every case, and the a- 
globulins were increased in seven of the eight 
cases. The fibrinogen content of the plasma 
was elevated in every' case in svhich a satis- 
factory' determination was made; the ex- 
tremely low values obtained on M.L. and 
J.^\^ were undoubtedly due to clotting of the 
plasma. Of the six patients in fair condition, 
five had a moderately lowered serum albumin 
(2.7 to 2.3 gm.) and elevated y-globulin 
levels. In the two patients in the terminal 
stage of the disease, on the other hand, the 
albumin was very' low' (2.0 and 1.6 gm.) 
while the 7-globulin W'as w'ithin or below nor- 
mal limits. One patient (V.M.) fell between 
the two groups; although her clinical condi- 
tion was described as fair, she had the low 
albumin and normal y-globulin seen in the 
terminal cases. 

One patient (M.L.) is of interest since five 
electrophoretic patterns were obtained during 
a ten-month period. The first determination 
(April 2, 1946) W'as made w'hen the patient 
was seriously ill. It show'ed an abnormal pat- 
tern consisting of a low' albumin with ele- 
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vated a-globulins, fibrinogen and y-globulin. 
He received a course of nitrogen-mustard 
therapy, but five days after this treatment 
(April 8, 1946) his electrophoretic pattern 
was essentially unaltered. Since clinical im- 
provement was also very slight after this 
course of treatment, it was repeated. This re- 
sulted in a satisfactory clinical remission and 
the electrophoretic pattern obtained on May 
22, 1946, showed a definite return toward 
normal; the albumin level was elevated to 
normal, and the a-globulins were decreased. 
He began to relapse again shortly afterwards, 
and the plasma examined on June 19. 1946. 
again showed an abnormal electrophoretic 
pattern. 

The only patient who had no increase in 
a-globulins (J.B.) had an extraordinarily high 
y-globulin value (4.13 gni.) The reason for 
this ivas not apparent; it should be noted 
that he had an eosinophilia of 24 per cent in 
his peripheral blood, an intense pruritus, and 
severe skin changes associated with his Hodg- 
kin’s disease. 

Myelogenous Leukemia. Plasma electro- 
phoretic patterns \\'ere obtained on sLx pa- 
tients in various stages of myelogenous leu- 
kemia. Two of the patients (G.S. and S.K.) 
were kno\\'n to ha\.'e had the disease for at 
least five years and for three months respec- 
tively. They were in good general and nutri- 
tional condition ; their w'hite blood-cell counts 
were elevated, extremely immature forms 
w'ere not seen in the peripheral blood, and 
their hemoglobin levels were about 1 1 gm. 
(75 per cent). Their electrophoretic patterns 
were essentially normal with the exception of 
an elevated y-globulin value in G.S. : this 
may have been due to the disease, but the 
presence of an unrelated infection must also 
be considered. 

Tw'o of the patients (A.F. and F.L. ) ran 
very acute courses. A.F. had had chronic 
myelogenous leukemia for more than one 
year; it then went precipitously into the acute 
terminal stage. In F.L. it ran an acute course 
from the clinical onset of the disease. These 
patients had a high percentage of myeloblasts 
in their peripheral blood. They died isithin 
six sveeks after the electrophoretic patterns 



Table 2 

CONCENTRATION OF THE PLASMA PROTEIN COMPONENTS IN PATIENTS WITH LYMPHOMAS AND LEUKEMIA, 

WITH THE CLINICAL HISTORY OF EACH PATIENT 
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ELECTROPHORESIS OF PLASMA PROTEINS in. 

^^•e^e obtained. Their patterns, however, were 
essentially normal except for a slightly low- 
ered albumin in A.F. She had a second elec- 
trophoretic analysis made after an intensiv'e 
course of nitrogen-mustard therapy. The 
treatment temporarily lowered her leukocyte 
count, but the pattern remained essentially 
unaltered. 

T%\'o patients were suffering from a sub- 
acute form of the disease and had been seri- 
ously ill for several months. AVhen the elec- 
trophoretic samples \vere taken, E.R. had a 
profound anemia, many myeloblasts in her 
peripheral blood, and a severe oral infection; 
E.E. had been chronically and severely debil-' 
itated for several months. These patients 
showed considerable alterations in their elec- 
trophoretic pattern, with a lowered albumin, 
slightly elevated ai-globulin, and moderately- 
elevated fibrinogen and -y-globulin values. It 
is of interest that their ao-globulin %vas not 
increased. Two electrophoretic determinations 
were made on E.E. shortly after nitrogen- 
mustard therapy, but no significant change 
^^•as observed. 

Lymphatic Leukemia. Three patients with 
chronic lymphatic leukemia ivere studied. 
Two ivere in relatively good condition with a 
moderate anemia and an elevated lympho- 
cyte count. They had a slightly lowered serum 
albumin, but their electrophoretic patterns 
were within normal limits othenvise. 

Electrophoretic patterns were obtained on 
four occasions over a period of four months 
in the third (J.B.), in whom the leukemia 
ran a chronic, debilitating, and complicated 
course. He ^vas hypoproteinemic; his serum 
albumin was consistently louvered and his 
fibrinogen and a-globulin levels -were not ele- 
vated even in the presence of an acute infec- 
tion. His y-globulin, on the other hand, was 
consistently increased. Samples obtained on 
two occasions after a course of nitrogen-mus- 
tard therapy sho^ved some increase in the 
albumin but no significant change in any 
other component. 

Lymphosarcoma. Four of the patients in 
this series had lymphosarcoma. One patient 
(M.P.), in ^vhom the disease was extensive 
but slowly progressive, ^vas in good nutri- 
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tional condition; his electrophoretic pattern 
was normal. The second patient (D.B.) had 
extensive involvement of the liver, Kmph 
nodes and spleen, and a profound anerm’a. 
He was hypoproteinemic; his electrophoretic 
pattern showed a depression in the serum- 
albumin level, but no appreciable rise in the 
a-globulins. The third patient (A.'W.) had 
severe pulmonary involvement and progres- 
sive cachexia, with a constant fever up to 
103°. Her plasma proteins were below nor- 
mal, and the electrophoretic analysis showed 
a severe depression in the albumin level M-ith 
no significant elevation in the a-globulins. 
The fibrinogen concentration was high. Over 
a period of three months the y-globulin rose 
from 0.86 to 1.46 gm. (the latter figure an 
average of two determinations sixteen days 
apart). In the fourth patient (H.K.) the dis- 
ease ran an acute febrile course. His initial 
plasma electrophoretic pattern showed a nor- 
mal albumin, with elevated a-globulin and 
fibrinogen. A hydrothorax was present, neces- 
sitating repeated thoracenteses; the chest 
fluid contained 4 to 5 gm. per cent of pro- 
tein. During a seven-week period of ob5er\-a- 
tion his serum albumin fell from an average 
of 3.45 gm. per cent (average of two deter- 
minations) to 2.48 gm. per cent (average of 
two determinations ) . His a-globulins re- 
mained elevated but no appreciable rise in 
y-globulin occurred. This patient, incident- 
ally, received nitrogen-mustard therapy suf- 
ficient to produce a severe depression of the 
bone marro\v with leukopenia, thrombocyto- 
penia, and anemia. The plasma electrophor- 
etic pattern, taken about the time of the 
depth of the bone-marrow depression, two 
weeks after nitrogen-mustard therapy was 
concluded, showed no significant alteration 
except for a sharp fall in the serum-albumin 
concentration. This fall may have been ac- 
centuated by the loss of albumin in the thor- 
acentesis fluid. 

The chest fluid taken from this patient ivas 
examined electrophoretically on three occa- 
sions. Its albumin content svas slightly below 
that found in the plasma. The a and ^-glo- 
bulins averaged about one-third of their level 

O 

in the plasma, svhile the y-globulin was about 
t%vo-thirds of the plasma level. 
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Discussion 

During its course, Hodgkin’s disease gener- 
ally seems to produce an earlier and more 
severe systemic intoxication than do the 
other neoplastic diseases of the lymphatic and 
hematopoietic organs. The electrophoretic 
patterns seen in moderately advanced Hodg- 
kin’s disease are consistent with a chronic in- 
fectious or wasting disease. The patients with 
far-advanced Hodgkin’s disease failed to 
show the rise in y-globulin found in the less 
seriously ill individuals. 

The presence of chronic and acute myelo- 
genous leukemia did not affect the plasma 
electrophoretic pattern if the patient ^vas in 
good general condition, or if the disease ran 
such an acute course that no gradual deteri- 
oration in the patient’s condition occurred. 
If, however, the course was chronic and de- 
bilitating, the electrophoretic pattern was 
altered with a decrease in serum albumin and 
some elevation in the ai- and y-globulin and 
fibrinogen levels. 

Chronic lymphatic leukemia was not asso- 
ciated, per se, with any significant alteration 
in the electrophoretic pattern. One patient 
with severe, progressive, debilitating disease 
showed a lowered albumin and elevated y- 
globulin level, and failed to react to infection 
with the expected increases in o-globulins and 
fibrinogen. 

No characteristic plasma electrophoretic 
pattern was found in patients ^>Ith lympho- 
sarcoma. The seriously debilitated patients all 
showed decreased albumin levels. In two pa- 
tients the a-globulins were normal, although 
one of them showed a rise in y-globulin. A 
third patient had elevated ao-globulin and 
fibrinogen levels, but failed to show a rise in 
y-globulin. 

It should be noted that in a previous paper 
in this series, it was shown that the plasma 
of patients with Hodgkin’s disease and leu- 
kemia may contain an abnormal amount, ( 1 00 
to 250 mg. per cent) of an acid protein with 
an iso-electric point below pH 4.0. This sub- 
stance is apparently included with the a-glo- 
bulins in electrophoretic analyses at pH 8.6 
and does not appear as a separate boundary. 

In those cases in which electrophoretic an- 


alyses were made during and follo\\dng nitro- 
gen-mustard therapy, no specific changes in 
the pattern were found. Gjessing and Chan- 
utin detected no change in the y-globulin of 
dogs lethally intoxicated ^vith nitrogen mus- 
tard, and Spurr found no anamnestic response 
in rabbits receiving sublethal doses. It is not 
surprising, therefore, that no change ^vas 
found in the y-globulin concentration of the 
plasma after therapeutic doses of nitrogen- 
mustard. In one patient in ^vhom nitrogen- 
mustard therapy for Hodgkin’s disease pro- 
duced a clinical remission (M.L.), the al- 
bumin rose and the a-globulin fell to normal 
•limits; the y-globulin level showed no signi- 
ficant change. 

Summary and Conclusions 

A total of thirty-six plasma electrophoretic 
patterns were obtained on t\\'ent)'-one pa- 
tients \vith proved diagnoses of Hodgkin’s 
disease, chronic myelogenous and lymphatic 
leukemia, acute myelogenous leukemia, and 
lymphosarcoma. No electrophoretic pattern 
was obtained that %vas in any Avay character- 
istic of these diseases, and normal patterns 
were sometimes found in the presence of 
well-established myelogenous and lymphatic 
leukemia and lymphosarcoma. 

The usual pattern in well-established, mod- 
erately advanced Hodgkin’s disease was a de- 
crease in albumin and an increase in a-glo- 
bulins, fibrinogen, and y-globulin. In the 
late stages of the disease the albumin was 
further depressed and the y-globulin was at 
or below the normal level. These changes in 
the electrophoretic pattern are consistent svith 
the systemic intoxication which occurs in 
these patients. 

In the chronic, debilitated or complicated 
stages of lymphosarcoma and leukemia there 
was a fall in the serum albumin. In the pa- 
tients ^vith chronic lymphatic and myelo- 
genous leukemia the y-globulin svas elevated, 
whereas in the patients with lymphosarcoma 
it did not tend to be increased above normal. 
In this small series, none of tlie patients with 
lymphatic leukemia and only one of the four 
with lymphosarcoma showed the rise in a- 
globulins that was seen in seven of the eight 
with Hodgkin’s disease. 
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CONVERSION OF A CANCER-RESISTANT 
TO A CANCER-SUSCEPTIBLE STRAIN OF MICE 
BY CHEMICAL MEANS^^ 

Leonell C. Strong, PH.D.f 


In the past, two methods have produced 
experimental mice that continue to give rise 
to a large number of spontaneous tumors; 
both are genetic approaches to the control of 
biological variability. The first method, used 
primarily in the development of the A strain,^® 
consisted of inbreeding by a brother to sister 
mating without any regard, initially, to the 
incidence of spontaneous tumors. The second 
method, used in the production of the G, 
C3H, C12I, CHI, and CBA strains, was based 
upon hybridization to increase biological vari- 
ability, and thereafter the selection of various 
sublines by the application of the well-known 
progeny test, that is, of continuing the de- 
scendants of a pair of mice that conformed 
to type. 

The A strain, started in 1921 (Strong) , was 
originally designed to permit the genetic 
analysis of susceptibility to the transplantation 
of various breast tumors that \vere developing 
primarily in mice of the D and other stocks. 
The establishment of the A strain ^vas im- 
perative for this investigation, since there 
were no inbred strains of mice known to me 
that were available for quantitative biological 
research at that time. When the transplanta- 
tion investigation had been completed, the 
mice of the A strain were continued for other 
purposes. In the F13 generation, a female 
mouse developed a spontaneous breast tumor 
at fifteen months of age. Her granddaughter 
also developed a spontaneous tumor at 17.5 
months. Within a few generations, it became 

* This experiment has been made possible by 
grants from The Anna Fuller Fund, The Jane Coffin 
Childs Memorial Fund for Medical Research and 
The Committee on Growth of the National Re- 
search Council acting for The American Cancer 
Society. 

J Yale University School of Medicine, New 
Haven, Connecticut. 
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apparent that the female mice tvere develop- 
ing a very high incidence of breast tumors. 
An attempt was made, therefore, to continue 
the stock as a source of spontaneous breast 
tumors. In the Fog generation, two sisters de- 
veloped spontaneous breast tumors near the 
two extreme ends of the distributional curve 
at 6.5 and at 15.5 months of age. A selection 
experiment was then set up. In the Ai sub- 
line there was a continuous selection toward 
the early appearance of breast tumors, ^vhere- 
as in the Ao subline there was a continuous 
selection toward resistance to breast tumors 
by the continuation of the descendants of the 
most resistant pair of mice in each generation. 
The Ai and A2 sublines are being continued 
after nineteen years of continuous divergent 
selection. The incidence of spontaneous tu- 
mors in the two sublines is the same and, 
therefore, justifies the conclusion, as was pub- 
lished some time ago,® that Johannsen’s prin- 
ciple, “selection within a pure line is ineffec- 
tual,” applies to the incidence of spontaneous 
breast tumors in mice. Mice of the A strain, 
both males and females, also develop a very 
high incidence of spontaneous lung tumors. 

The second method of hybridization and 
selection was employed in the production of 
the C strain together with all its various sub- 
lines,®’ It was found that female Fi 79 de- 
veloped multiple primary spontaneous breast 
tumors. She had been mated to her own 
brother and subsequently to her own son. A 
selection experiment related to the origin of 
spontaneous breast tumors was immediately 
begun from the descendants of this mouse. 
Selection to^vard the early appearance of 
breast tumors gave rise to the C3H strain. 
At the present time these mice probably show 
the highest degree of susceptibility to sponta- 
neous neoplastic lesions of mammary origin. 
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Selection toward resistance to cancer pro- 
duced the CBA stock which at one time 
showed a ver)’ lo%v incidence of tumors and 
the mice showed an average life span of more 
than 24 months. In fact, these CBA mice still 
outlive any other mice in my laborator)’. The 
two other sublines C12I and CHI together 
with their original C parental stock have an 
intermediate degree of susceptibility to breast 
tumors. Mice of these five inbred lines show 
approximately the same sequence of suscep- 
tibility to tumors induced by methylcholan- 
threne that they do for the incidence of spon- 
taneous breast tumors. Classified according 
to high susceptibility to both spontaneous 
mammar)--gland tumors and induced fibro- 
sarcoma, these strains are C3H, C, Cjol, CHI 
and CBA. 

This paper will describe a third method 
for the production of an inbred strain of 
mice, the individuals of which give rise to a 
high incidence of spontaneous tumors. 

Materials and Methods 

The origin of the NH strain has been re- 
ported several times. Briefly stated it was 
as follows : Follo^slng a cross of mice behveen 
the CBA and N strains, a descendant in the 
Fp generation was outcrossed to a mouse of 
the JK stock. In the F4 generation following 
this second outcross the mice were divided 
into four groups. Three of these groups were 
continued by brother-sister matings as con- 
trols (the NH). Mice of the fourth group 
were injected ^vith i mg. of methylcholan- 
threne dissolved in i cc. of sesame oil at 60 
days of age (the NHO), and their descend- 
ants, obtained by brother-sister matings, have 
continued to be so treated. At the present 
time the Fo.-, generation has been obtained, 
that is, mice of twenty-one generations of 
brother-sister matings of the NHO descent 
have received the subcutaneous injection of 
methylcholanthrene. In the F13 generation of 
the experimentally injected NTIO series, a 
group of mice were separated of! from their 
parents and, from that point on, continued 
by brother-sister matings without the further 
injection of methylcholanthrene (untreated 
descent of the NHO). In other words, this 
group received ( i ) no treatment between 


the Fi — F3 generations (the NH descent), 
(2) then they received methylcholanthrene 
for nine generations (bet^\•een the Fi F13) 
(the NHO descent), and (3) finally were 
continued as untreated descent (without any 
further injection of methylcholanthrene) for 
twelve generations (between the F14 — Foj 
generations) . 

In this paper it is intended to compare the 
incidence of spontaneous tumors that have 
occurred ( i ) in the original control descent 
of the NH subline from the F4 generation 
onward in \\’hich there has been no injection 
of methylcholanthrene, ^^•ith (2) the un- 
treated descent of the NHO from the F13 
generation onward derived from the subline 
which had received methylcholanthrene for 
nine generations (between the F4 and F13). 

Results 

The first 500 mice produced from the F4 
generation and continued as controls by 
brother-sister matings gave rise to three spon- 
taneous bronchogenic carcinomas, at an aver- 
age age of 570.3 days. The other 497 died of 
causes other than cancer. The frequency dis- 
tribution of death for these 497 mice is given 
on the solid line of Fig. i. This is an inci- 
dence of 0.60 per cent of spontaneous tumors. 

In the untreated descent of the NHO fol- 
lowing exposure of nine generations of mice 
to the subcutaneous injection of methylcho- 
lanthrene, there have been produced, to date, 
797 mice, which have died. Of these, 528 
have developed spontaneous tumors of va- 
rious histological tj'pes, \s-hereas 269 have 
died of causes other than cancer. This is an 
incidence of 66.2 per cent of spontaneous 
tumors. The frequency distribution of the 
spontaneous tumors in mice of this descent 
is given on the long dash line of Fig. i, 
whereas the frequency distribution of death 
from causes other than cancer for the same 
descent is given on the short dash line. 

The spontaneous tumors that these un- 
treated descendants of the NHO mice now 
develop vary considerably. The predominate 
types are ( i ) bronchiogenic carcinoma, f 2 ) 
neoplastic lesions of the stomach and (3) 
leiomyosarcoma arising presumably in rela- 
' vthe uterus. The stomach lesions are 
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Fig. I. Distributional curves based upon data obtained on (a) the 
age at death for the original NH descent (solid line), (b) the age 
of spontaneous tumors for the untreated descent of the NHO strain 
following injection of mcthylcholanthrene into nine successive gener- 
ations of their ancestors (long dash line) and (c) the age at death 
from causes other than cancer for the same untreated descent (short 
dash line). Time in days is expressed on the horizontal, number of 
mice along the vertical, axis. 


of three fundamental types: (a) squamous 
carcinoma of the forestomach, (b) anaplas- 
tic carcinoma arising near the limiting ridge 
and (c) the proliferative invasive type de- 
rived from the mucus-secreting neck cells 
just anterior to the pylorus. In addition to 
these five frequently occurring tumors, there 
have also appeared (4) eight cases of fibro- 
sarcoma that have developed in the right 
groin spontaneously, (5) epidermoid carci- 
noma on various parts of the surface of the 
mice, (6) primary carcinoma of the liver and 
(7) hepatoma. Two sublines are now being 
continued (A) in Avhich the incidence of 
gastric lesions is very high and (B) in which 
leiomyosarcoma is the dominant type. 

The incidence of spontaneous tumors in 
this untreated descent of the NHO strain is 
not diminishing in the successive generations, 
as one would expect if some product of the 
methylcholanthrene had been introduced into 
the mice in ufero or by contact with their 
nursing mothers, who had been injected with 
the carcinogen. The incidence of spontane- 
ous tumors is just as high in the Foq genera- 
tion as it had been in the F13. 

Another point that should be emphasized 
is the large number of mice ^vhich develop 
multiple tumors. Alany of them develop a 


bronchogenic carcinoma as well as a gastric 
lesion or a leiomyosarcoma of the uterus. 

Discussion 

The production of strains of experimental 
mice in which the incidence of spontaneous 
tumors of mammar)'-gland origin is ven' high 
indicates that something is transmitted from 
one generation to the ne.xt. The fact that 
Johannsen’s principle, “selection within a 
pure line is ineffectual,” applies to the inci- 
dence of spontaneous breast tumors was an 
early indication that this transmission was 
genetic. The more recent work particularly 
of Bittner, Lacassagne, Gardner, and others, 
clearly indicates that superimposed upon this 
genetic determination there are two otlier 
agencies involved, the milk influence and the 
hormonal. The determination of the exact 
genetic mechanism involved in the transmis- 
sion of this mammar)'-gland-tumor charac- 
teristic is, therefore, complex and has not 
been completely investigated. However, more 
clear-cut evidence of the genetic determina- 
tion of lung tumors has been worked out 
primarily by Heston and Clara J. LTOch. 
MacDowell has also indicated clearly the ge- 
netic influence on leukemia. 

The -work that has been done in genetics 
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in relation to cancer susceptibility and re- 
sistance clearly indicates that genes are in- 
volved in this determination. Since the inci- 
dence of spontaneous tumors within a given 
inbred strain is determined by genes and 
does not var^’ from generation to generation, 
these genes must have been present in the 
stock at the time of the establishment of in- 
breeding or have arisen by mutation shortly 
thereafter. 

The recent work of Strong has indicated 
that the injection of methylcholanthrene into 
a series of mice for many generations has 
produced the following biological phenom- 
ena; (i) germinal mutations invoKdng hair 
color, eye color, and distributional patterns 
of pigmentation, (q) somatic mosaics that 
are composites of Uvo genotj'pes, (3) germi- 
nal mutations altering susceptibility to the 
appearance of fibrosarcoma arising at the 
site of injection of the carcinogen, (4) the 
production of germinal mutations influencing 
the occurrence of specific types of tumors that 
arise not only following the injection of the 
carcinogen but also subsequently in their un- 
treated descendants, such as proliferative in- 
vasive lesions arising in the mucus neck cells 
of the gastric mucosa and (5) embty-ological 
and physiological disturbances that may not 
be genetic. 

The present data on the production of a 
high cancer line followdng the exposure of 
the ancestors to methylcholanthrene for 
many generations should, therefore, be inter- 
preted in terms of these biological facts. It is 
highly likely that several mutations have oc- 
curred or, in fact, have been induced by the 
methylcholanthrene that have subsequently 
increased the incidence of specific tjqres 
of tumors under spontaneous conditions. 
^Vhether the genetic mechanism is the same 
for the different types of tumors can only be 
determined by an extensive hybridization and 
selection experiment. This has not as yet 
been done. Certainly the separation of this 
new stock into two sublines, based upon the 
different incidence of gastric lesions and leio- 
myosarcoma of the uterus in the two sub- 
lines, may indicate that the genetic mechan- 
ism for these two types of tumors may be 
different. 


The present data indicate that the bio- 
logical tendency of mice to give rise to spon- 
taneous tumors can be considerably increased 
by subjecting the ancestrs- to methylcholan- 
threne for many generations. It is suggestive 
that perhaps the reverse of this phenomena 
could also be induced by chemical means. 
The idea is intriguing. However, so far, all 
changes that have occurred following the in- 
jection of methylcholanthrene ha%-e been in 
the direction of increased susceptibility to 
cancer. 

This new strain of mice, the untreated 
descent of the NHO strain, is now develop- 
ing spontaneously many ts'pes of tumors that 
appeared for the first time in their ancestors 
following injection of methylcholanthrene. 
These ancestral mice had been obtained by 
a rigid selection toward the suppression of 
all early-appearing induced tumors such as 
fibrosarcoma. It is becoming increasingly dif- 
ficult, therefore, to distinguish betsveen a 
spontaneously occurring neoplasm and one 
that develops late in life following the sub- 
cutaneous injection of methylcholanthrene. 
That methylcholanthrene has somehow or 
other influenced the origin of both series (the 
induced and subsequent spontaneous) is 
borne out by the following facts: i. These 
new appearing neoplastic lesions, such as the 
proliferative invasive lesion arising in the 
mucus neck cells of the gastric mucosa and 
the leiomyosarcoma of the uterus, have never 
been obtained in mice of the original control 
series that have never been injected with 
methylcholanthrene and have been kept in 
the same laboratory. 2. IVhen methylcholan- 
threne has been injected subcutaneously at 
sixty days of age, these new internal neo- 
plasms occur earlier in life than they do in 
their subsequent untreated descendants un- 
der spontaneous conditions. 

Summary 

A strain of mice characterized by a veiy 
low incidence of spontaneous tumors (0.60 
per cent) has been converted into one in 
which the incidence of spontaneous tumors 
is veiy high (66.2 per cent) by subjecting 
the ancestiy of the strain to methylcholan- 
threne for many generations. In Hew of the 
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many germinal changes that methylcholan- histological types may have been brought 
threne has induced in mice, this increased about by mutations in tire germ plasm induced 
incidence of spontaneous tumors of various by chemical means. 
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GENERAL 

Anon.: The Hartford Community Cancer Con- 
sultation Clinic. Connecticut State M. J. it: 
854-856, Oct., 1947. 

Cotvdry, E. V. [Wash. Univ. & Barnard Free Skin 
& Cancer Hosp., St. Louis, Mo.]: Fourth Inter- 
national Cancer Research Congress: St. Louis, 
September 2 - 7 , 1947 , Science 106: 479-482, 
Nov. 21, 1947. — Administrative aspects. 

Cowdry, E. V. [Wash. Univ. & Barnard Free Skin 
& Cancer Hosp., St. Louis, Mo.]: The Fourth 
International Cancer Research Congress. St. 
Louis, September 2 - 7 , 1947 . J. A. M. A. 135: 
1067-1072, Dec. 20, 1947. — Summar)’ scientihc 
discussion. 

Denoix, Pierre [Inst. Nat. Hyg., France]: De 
I’importance d’lme nomenclature unihee 
dans I’etude dii cancer. [Importance of a 
single noniencl.Hiire in cancer studies.] Rev. 
med. frang. 28: 130-132, Sept., 1947. — An out- 
line of the classihcation of the Section du Can- 
cer de ITnstitut National d’Hygiene, Paris. 

Gefafer, W. M. [U. S. Pub. Health Serv., Wash- 
ington, D. C.]: Sickness absenteeism among 
male and female industrial u’orkers, 1937 - 
46 , inclusive. Pub. Health Rep. 62: 1538-41, 
Oct. 24, 1947. — For the years 1937-46 cancer 
accounted for 0.05% absenteeisms. 

Goldman, Leonard B. [Queens Gen. Hosp., Long 
Island, N. Y.] : A cancer prevention and de- 
tection clinic. J. A. M. A. 135: 276-278, Oct. 
4 , • 947 - 

Ivy, A. C. [Univ. of III., Coll. Med., Chicago, 111 .]: 
Biology of cancer. Science :o6: 455-460, Nov. 
14, 1947. — This address summarizes past achieve- 
ments and future possibilities in cancer re- 
search. Unequivocal proof now exists that can- 
cer can be cured by removal or destruction if 
recognized early. The urgent problem today is 
to prevent, cure, or control advanced cancer. 

Study of the hormonal relationships in can- 
cer of the prostate and breast has been produc- 
tive in the treatment of advanced cancer and 
demonstrates the importance of basic research, 
experimental and descriptive. Many fundamen- 
tal biological questions are unanswered: What 
is the difference between a benign and a malig- 
nant tumor? When tumors invade and metas- 
tasize, they have undergone malignant transfor- 
mation, as demonstrated e.xperimentally in the 
Shope papilloma and the papilloma induced 
with tar. However, invasiveness and metastasis 
are not exclusively the properties of cancer and 
are not necessarily destructive of the host; c.g., 
invasion of endometrium by chorionic villi 
which advances to a certain point, then behaves 
in a manner analogous to a benign growth. Also, 
chorionic cells enter the blood stream and pass 
to the lung but no tumor forms. It is difficult to 
avoid the view that, fundamentally, benign and 
malignant tumors are manifestations of the same 
neoplastic principle, the benign cell representing 
an arrested or inhibited stage of a potentially 


malignant process. Docs the cancer cell repre- 
sent a transfonnation of a normal cell or a cell 
abnormal from embr>-onic life? It is immaterial, 
except for ta.xonomic purposes. The important 
question is: What is the nature of the process 
induced either into the nonnal cells or, if pre- ’ 
ferred, the “embiyonal residue” when this be- 
comes cancerous? 

The rational approach to the secret of the 
cure of cancer would seem to be to ascertain 
either the factors that are responsible for caus- 
ing unregulated, unlimited, invasive, metastatic, 
and destructive growth or those responsible for 
limiting and regulating normal growth. The 
autonomous nature of a malignant tumor should 
not be viewed too rigidly. It is difficult to ac- 
cept the view that any tumor is completely au- 
tonomous relative to its rate of growth, al- 
though autonomous in its invasive and meta- 
static properties. A marked similarity exists in 
the chemical properties (composition, cnzjTiie, 
and metabolic pattern) of malignant tissues re- 
gardless of species or histogenetic source. If the 
chemistry of malignant tissues or the malignant 
process is identical for all malignant tumors, one 
therapy should be applicable to all malignant 
tumors. The alternate assumption is that vari- 
ous cancers have separate malignant processes, 
or different stages of the malignant process, and 
a therapy for each tvill have to be discovered. 
Although the malignant process may be the 
same in all malignant tissues, it may be condi- 
tioned or controlled b)' factors var)'ing with 
etiolog>’ and tissue of origin. Several factors may 
be concerned in the induction of tumors. Natu- 
rally occurring mammary cancers in inbred 
strains of mice have at least three factors in- 
volved: (1) a genetic constitution, or pattern, 
of inherited susceptibility; (2) the female sex 
hormone; and (3) the “virus-like” agent trans- 
mitted in the milk of the mice. 

Accounts of successful inhibition of tumor in- 
duction and growth by dietary control appear in 
the literature but there is a paucity of infomia- 
tion in this field in relation to its demonstrated 
importance. There is no explanation of the 
natural resistance of certain tissues to the 
natural development of cancer and to the ac- 
ceptance of metastases. No one has demon- 
strated antibodies to cancer tissue in the serum 
of the host or host immunity to grafts of its own 
cancer. A great need for a simple test for in- 
ternal cancer exists. Man is an experimental 
subject for the study of cancer. Statistics re- 
liably collected and analj-zed should provide 
valuable information regarding the cause and 
prevention of cancer. — J. A. Chamberlin, M.D. 

Jones, Howard W., Jr., & Cameron, W. Ross 
[Baltimore, Md.]: Case-finding factors in can- 
cer detection centers. J. A. M. A. 135: 964- 
967, Dec. 13, 1947.— During a period of 9 mos., 
336 men and 1373 women were examined in 
cancer, detection centers in Maryland. From the 
expected prevalence and detectability rates of 
Dorn, it is calculated that 0.56 cases would have 
been expected in the male and 4.9 cases in the 
female examinees. Actually 8 carcinomas were 



CURRENT CANCER LITERATURE 


found among the men and 9 among the women. 
These figures, as well as those from the litera- 
ture, show a prevalence rate 10 to 15 times that 
e.xpccted in males and twice the expectanc>- in 
females. Apparently there are factors at work 
in the selection of patients presenting them- 
selves for examination in cancer detection cen- 
ters. One may be the presence of minor com- 
plaints and another the occurrence of cancer in 
the immediate family of the examinees. -An in- 
cidental, but important, finding was that 36% 
of men and 51% of women examinees were re- 
ferred back to their physician because medical 
or surgical conditions, other than cancer, were 
discovered. — Auth. Summ. 

Kaul, Stefan [U. S.-Zone, Germany]: Die Rolle 
des retikuloendolhelialen Systems in der 
Krebsentsteliung als Grnndlage zur Anbali- 
ming einer Krebsverliiitung. [Role of the 
reticulo-endotbelial system in the oecurrence 
of eaneer as the basis for a program for the 
avoidanee of cancer.] Ars Med. 37 [to]: 609- 
616, 1947. 

Morton, John J. [Univ. Rochester Sch. Med. & 
Dent., Rochester, X. Y.]: Tlie cancer problem. 
J. A. M. A. 135: 957-963, Dec- i3, I947-— A 
summary of the present knowledge of cancer 
ctiologj', pathogenesis, diagnosis and treatment. 

Palmer, E. Paj-ne [Phoenix, Ariz.]: Abbreviated 
history of cancer. Arizona Med. 4: 25-29, 
Nov., 1947. 

Redon, Henri [Hop. Paris]: Poussees aigues evo- 
lutives ou tcrminales des cancers. [Acute 
exacerbations during the course, or in the 
terminal stages, of cancer,] Rev. med frang. 
28: 126-130, Sept., 1947. — Review. 

Solomon, Harry C. [Boston, Mass.]: Psychiatric 
implications of cancer. Rocky Mountain M. J. 
44: 801-804, Oct., 1947. — The author points 
emphatically to the need to recognize, and man- 
age, the emotional factors arising in those who 
fear they have cancer; who have cancer and 
face operation ; and finally who have had treat- 
ment and must readjust to daily life. — M. C. J. 

Van Cleve, J. V., Moderator [Sedgwick County 
Tumor Clin., Wichita, Kan.]: Presentation of 
fourteen cases seen at Sedgwick County Tu- 
mor Clinic. J. Kansas M. Soc. 48: 395-406, 
Sept., 1947. 

Whipple, Allen O. [Mem. Hosp., New York, N. 
Y.]: The Second Martin Memorial Lecture. — 
The qualifications of the surgeon and the 
cancer problem. Bull. .Am. Coll. Surgeons 32: 
212-2 16, Sept., 1947. 

PUBLIC HEALTH 

And, Guy [Louisville, Ky.]: Cancer control. Ken- 
tucky M. J. 45: 364-368, Oct., 1947. 

Clccrc, Roy L. [Colo. State Dept. Pub. Health, 
Denver, Colo.]: Cancer case reporting and the 
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central register system in Colorado. Rocky 
Mountain M. J, 44: 714-716, SepL, 1947. 

Deeny, James [Dept. Health, Eire]: Mortalitj 
from cancer in Eire 1936 - 1945 . J. M. .A. Eire 
21: 34-41, Sept., 1947. — ^The cancer mortalitj- 
statistics in Ireland for the io-\x. period, 1936- 
1945, recorded by the Registrar General and 
grouped according to the international code, are 
summarized. They show a steady, slow increase 
in the cancer death rate. Cancer of the stom- 
ach, the most common cause of death, caused 
22.9% of all cancer deaths in this io->x. period. 
Code =45 (cancer of lip, mouth, tongue, jaw, 
pharyn.x, and tonsil) showed an over-all reduc- 
tion: 318 cases in 1936: 270 in 1945. Code =46 
(cancer of esophagus, stomach, rectum, liver, 
pancreas, peritoneum, and intestine) showed an 
increase: 1957 cases in 1936, 2247 in 1945. 

Stomach, large intestine, rectum, and liver, in 
that order, were most commonly affected. Liver 
cancer deaths fell, probably because of improved 
methods of diagnosis so that a larger number of 
liver cancers svere correctly recognized as sec- 
ondary, and tbe primary foci detected. Code 
—47 (cancer of larjxi.x, trachea, lung, and medi- 
astinum) manifested a svell-marked rise. This 
svas especially reflected in lung cancer, un- 
doubtedly due to the increased use of radiog- 
raphy: 124 cases were recorded in 1936: 209, 
in J945. Code =48 (cancer of uterus) revealed 
little change except in 1945 when a significant 
rise was recorded: totals were 156 cases in 1936, 
201 in 1945. Code =49 (cancer of ovarj', va- 
gina, and vulva) was somewhat increased, this 
being greatest in ovary and vagina: 37 cases in 
1936, 70 in 1945. Code ='50 (cancer of breast), 
except for 1943 and 1944, showed little change: 
286 cases in 1936, and 269 in 1945: but 316 
cases for 1943, and 320 for 1944. Code =51 
(cancer of scrotum, prostate, penis, and tes- 
ticle) showed a steady rise, greatest in prostate 
cancer: totals were 87 cases in 1936, 146 in 
1945; 75 cases of prostate cancer in 1936 but 
133 in 1945. Code =52 (cancer of bladder and 
kidney) showed little change: 70 in 1936, 85 in 
1945; males predominated. Code —53 (cancer 
of ear, face, and other slrin) had 106 cases in 
1936 against 105 in 1945: but 129 cases were 
recorded in 1941. It occurred mainly in agricul- 
tural workers. Code =^54 (cancer of brain, spine, 
thyroid, and nose) had its highest incidence in 
females, especially cancer of thvxoid. Brain and 
spine disease was usually secondary. The group 
as a whole showed a significant rise: 43 cases in 
1936, 69 in 1945. Code —55 (cancer of abdo- 
men, arm and leg, a.xilla, eye, groin, neck, 
parotid, pelvis, spleen, thorax, throat, and 
other unspecified organs) revealed 389 cases in 
1936, and 283 in 1945. This group undoubtedly 
included many secondary cancers, perhaps ac- 
counting for the greater number recorded in 
1936, as compared to 1945 when better diagnos- 
tic methods were being employed. 

Whereas the death rate per 100,000 from all 
cancer was 120.4 in 1936, it was 132.6 in 1945, 
with the peaks occurring in 1942 ( 136.9), 1943 
(137.2), and 1944 ('4I-8)- .Almost 6 o 9 c of all 



CANCER 1948 


128] 

cancer deaths were due to gastrointestinal can- 
cer, particularly in males more than 40 yrs. old. 
Though there has been a slow, steady rise in 
cancer deaths in the past 30 yrs. (1911 — 2427 
deaths, 1946 — 3806 deaths), these statistics are 
altered somewhat fay the increasing number of 
susceptible persons older than 40 yrs., and by 
improved diagnostic methods and knowledge. 
The inexplicable temporar>’ rise in cancer deaths 
from 1942-1945 was reflected in the tuberculosis 
death rate during these same years. — H. D. 
Diamond, M.D. 

Hensclien, Folke [Stockholm, Sweden]: Ueber 
Veranderungen im Kranklieitspanorama 
Scliwedens 'walirend der letzten 50 Jahre. 
[Changes in the disease picture in Sweden 
during the last 50 years.] Schweiz, med. 
Wchnschr. 77: 968-970, Sept. 13, 1947. — Com- 
parative mortality statistics for the period 1900- 
1946 are given. There has been an increase in 
breast and prostate carcinoma probably ascrib- 
able to the greater number of people in the 
later decades of life; increase in lung carcinoma 
beyond that attributable to better diagnosis and 
increased length of life; a decrease in carcinoma 
of the upper intestinal tract and an increase in 
that of the rectum and colon, although carci- 
noma of the gastrointestinal tract as a whole 
still accounts for 48% of all carcinoma. — 
M. C. J. 

Oughterson, A. W. [New York, N. Y.]: Tlie con- 
trol of cancer. Ann. Surg. 126; 478-485, Oct., 
1947 - 

Spies, John W. [Del. State Board of Health, 
Dover, Del.]; The cancer program of the 
State Board of Health. Del. State M. J. 19: 
167-168, Sept., 1947. 

Stovall, W. D. [Wis. Lab. Hyg., Madison, Wis.]: 
A program for the control of cancer. Cana- 
dian J. Pub. Health 38: 416-421, Sept., 1947. 

ETIOLOGY AND PATHOGENESIS 

Ayre, W. B., & Ayre, J. Ernest [Montreal, Que- 
bec]: Cancer; evolutionary reversion in cell 
metabolism. Am. J. Obst. & Gynec. 54: 970- 
981, Dec., 1947. — On the basis of strong sug- 
gestive evidence and many facts recently estab- 
lished by various investigators, the authors pos- 
tulate that the formation of a malignant growth, 
a cancer, represents an evolutional^' reversion in 
cell metabolism, “an abortive attempt of the 
regenerating cell to adapt itself to an environ- 
ment that is deficient in one or more of the ele- 
ments essential for the formation of the enz>’me 
pattern it requires to become a fully differen- 
tiated specialized cell.” It is suggested that when 
the environment of growing cells of the body is 
compromised, those cells, under stimulus to re- 
pair and regenerate, may adapt themselves to 
that altered environment. The cells continue to 
grow, but since the environment is inadequate 
for continued reproduction of fully differen- 
tiated cells, the regenerating cells, after many 
cell generations, revert morphologically and en- 


zrmatically to cells tvhich have behavior char- 
acteristics of the primitive embryonic cell and 
are malignant. The close similarity between 
malignant and embryonic tissue, both being rap- 
idly growing tissues and both capable of heter- 
ologous transplantation, suggests “that malignant 
tumors are formed from cells which have re- 
sumed certain embrj-onic characteristics in a dis- 
ordered growth process.” Once formed, malig- 
nant tissues, regardless of species origin or of 
their site of origin within the host, are consid- 
ered by many authorities so similar biochem- 
ically as to constitute a common tissue type. 

The enz>Tne patterns of embryonic and malig- 
nant cells have been shown to be similar. Cer- 
tain components of the vitamin-B comple.x, par- 
ticularly riboflavin, niacin, and thiamine, are 
essential to growing cells for production of their 
cnz>me systems; but embiyonic and malignant 
cells are much less dependent upon these sub- 
stances than highly differentiated cells. This 
suggests that differentiated cells, lacking essen- 
tial components for an enzyme system appropri- 
ate for reproduction of their kind, finally repro- 
duce cells whose metabolic requirements are 
satisfied by the available enzjme pattern. If the 
deficiency is severe, no growth activity takes 
place regardless of the stimulus; however, if the 
deficiency is marginal, the environment may 
support regeneration of only embr)'onic cells. 
Continued regeneration in a marginally deficient 
cell environment in response to a stimulus is re- 
garded “as the initiating factor in the malignant 
process in many cancer producing tissues.” Some 
stimulus to cell division is considered essential 
in the concept of carcinogenesis as presented. 
The role of chronic irritation, whether it be 
chemical, mechanical, inflammatory, or radio- 
active in nature, is generally accepted, and its 
function as a focalizing factor is suggested by 
the sites of occurrence of malignant disease. 
Several clinical studies which suggested the as- 
sociation of marginal deficiency and chronic in- 
flammation in the development of human can- 
cer are cited. One of the authors found in 100 
gynecological patients (50 with early uterine 
cervical cancer and 50 controls) chronic dietary 
deficiency in 90 per cent of the cancer patients 
according to the histor>’ and determination of 
thiamine excretion. 

The exact role of homional agents in carcino- 
genesis is not established. Their effect is usually 
marked growth or regression manifested selec- 
tively in the tissue concerned. The authors sug- 
gest that the action may be alteration of the 
permeability of the cell membrane to permit or 
to withhold elements essential for enz>'matic 
systems having to do with growth. 

It is suggested that the cell does not acquire 
new enz)'me systems, but that there are only 
two. One, a basic “primitive” group common to 
all cells, is responsible for growth and repro- 
duction; the second, superimposed upon the 
first, is responsible for the specialized tasks of 
the cell. If the second system is unable to ob- 
tain the elements essential to its proper function 
as in a state of vitamin deficiency and if the 
cell is stimulated to repeated division, the ca- 
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pacity for specialized differentiation will be 
diminished and it will revert to the embr>‘onic 
form. Such reversion is not inconsistent with 
Dallo’s concept of the irreversibility of evolu- 
tion as stated in his dictum: “So far as animal 
structure is concerned, evolution is irreversible, 
but, regarding adaptation to new stimulating 
conditions which obtained in the past in an- 
other environment, evolution is reversible.” 

Factors which determine the invasive nature of 
malignant tumors arc suggested. The nucleus of 
the cell, which contains the growth potential of 
the cell, is normally kept “starved” of elements 
essential for growth by the cytoplasmic barrier 
and the cell membrane. If the cytoplasmic bar- 
rier is impaired by chronic subnutrition and the 
efficiency of the cell membrane altered by hor- 
monal influence, the growth potential of the 
nucleus is released. Cells with growth poten- 
tial so released lying next to unaffected tissue 
find • the most nutrition available, grow faster, 
and hence begin to invade. — S. A. Wilkins, Jr., 
M.D. 

Cowdry, E. V. [Wash. Univ. & Barnard Free Skin 
& Cancer Hosp., St. Louis, Mo.]; Epidermal 
carcinogenesis. J. A. M. A. 135; 408-412, Oct. 
18, 1947. — Coordinated studies of the develop- 
ment of cancer over a lo-yr. period by several 
groups of workers arc summarized. Using meth- 
ylcholanthrcnc as carcinogen and the epidermis 
of a closely inbred strain of mice as tissue, the 
investigators sought to analyze a biologic equa- 
tion (Epidermis - 1 - Carcinogen Repeatedly Ap- 
plied —4 H)'perplastic Precancerous Epidermis 

Carcinogen Squamous Cell Carcinoma) 

by determining quantitatively the properties of 
normal untreated epidermis, of epidermis in 
various stages of hj-perplasia, and in the re- 
sulting cancer; these arc outlined. In precan- 
ccrous h)pcrplasia multiple chemical deficiencies 
predominate as, c.g., in total lipids, calcium, 
iron and biotin ; increases, c.xcept for cyto- 
chrome oxidase activity, arc mild. While the in- 
vestigators hesitate to attach undue significance 
to the extent of particular changes, they hold 
that the fundamentally changed conditions of 
cell life predispose to mutations having survival 
value, which may constitute malignant transfor- 
mation. Conspicuous deficiencies were also 
found in cancer; but increases were more nu- 
merous, the largest being lipid phosphorus, cho- 
line, inositol and succinic dehydrogenase activ- 
ity. Cytochrome oxidase activity was now de- 
creased. IVhilc no pattern is discernible, a sec- 
ond and different chemical equilibrium clearly 
exists and the cell behavior is profoundly modi- 
fied. Perhaps carcinogens do not generate can- 
cer but set off a sequence of events which, if not 
broken, may do so. Induced hj^persensitivity to 
the carcinogenic influence of mcthylcholan- 
threnc and bums has been demonstrated and may 
be multiple. It is suggested that the decrease 
in cpidennal calcium in cancer “may favor the 
breaking away and initial invasion of the der- 
mis by malignant cells.” The enz>me hyaluro- 
nidasc has been shown to facilitate the spread of 
experimental cancer. Antihyaluronidase, along 
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with correction of the calcium decrease, is hspo- 
thesized to prevent spread. — S. A. Wilkins, Jr., 

' M.D. 

Lachman, Ernest [Univ. Okla. Sch. Med., Okla- 
homa City, Okla.]: Common and uncommon 
pallmajs in the spread of tumors and infec- 
tions. Surg., G}-nec. & Obst. 85: 767-775, Dec., 
1947 - 

Lartschneider, J. [Linz, Austria]: Adenomkrebs. 
Scirrlius, Homkrebs, Gallertkrebs. Beitrage 
zur Biologie des Krebsgewebes. [Adenocarci- 
noma, scirrlius, squamous carcinoma and 
colloid carcinoma. A contribution to ibe 
biology of cancer tissue.] Wien. klin.Wchnschr. 
59: 670-672, Oct. 10, 1947. — Microscopic com- 
parative review. 

Loeb, Leo [Wash. Univ. Sch. Med., St. Louis, 
Mo.]: The causes of cancer. Bull. Is. Y. Acad. 
Med. 23: 564-580, Oct., 1947. — Cancer devel- 
ops when a combination of growth-stimulating 
and genetic hereditary factors results in a 
series of grosrth processes that gradually gain in 
intensity. Intermediate steps between normal 
tissue cells and t\-pical cancer cells are repre- 
sented by states of increased sensitization as a 
result of which specific stimuli are no longer 
needed to produce cancer. The genetic factors 
act by making the tissues more responsive to 
growth stimuli. After the cancer stage has been 
reached, continued stimulation intensifies the 
process. Concomitantly with the continued 
stimulation, a growth factor develops within the 
cell that has the power to propagate autocata- 
lytically, perpetuating the cancer. The cancer- 
ous change affects principally those cell charac- 
teristics that differentiate tissues and organs 
within an individual. 

Those factors which cause gro\rth processes 
other than cancer, such as hormonal and regen- 
erative or embiyonal growth, may act as par- 
tial causes of cancer. There are two classes of 
growth stimuli : ( i ) those which stimulate 

growth without injuring the cells; (2) those 
which primarily cause tissue injur)- followed by 
reparative growth. Cancer-producing hydrocar- 
bons act as direct growth stimulators. However, 
certain azodyes and substances such as carbon 
tetrachloride, that produce malignant liver tu- 
mors in rats and mice, probably achieve this by 
liver-cell damage. Certain dietar)- deficiencies 
may cause tissue damage that may be followed 
by cancer. 

The only known canccrigenic substances that 
are normal constituents of the body are the 
hormones, particularly the se.x hormones. These 
act as growth stimulators inducing proliferation 
in specific organs. In both clinical and experi- 
mental production of cancer by trauma, this 
must be long continued. Radiations (x-ray, 
gamma rays, and ultrariolct) cause tissue injurs- 
primarily but may also stimulate tissue directly. 
Metazoan parasitosis may result in the produc- 
tion of substances that stimulate the surrounding 
tissue to become cancerous. By successive stimu- 
lations all of these factors initiate a rh)-thmic 
grosrth process, in which the returns toward the 
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previously normal state are not quite complete, 
and which eventuates in cancer. These agents 
are efifective only if the substratum on which 
they act is able to respond with growth of cer- 
tain intensity, which in turn is dependent on 
genetic factors that determine the constitution 
of the reacting tissue. These genetic factors are 
probably multiple. A quantitative relationship 
probably exists between the strength of the 
stimuli (S), the genetic hereditary factors (H) 
and the production of cancer (G) — the 
stronger the genetic factors the less strong need 
be the stimulating factor (S X H = C). Gen- 
etic factors usually act by affecting the degree 
of response of the organ subjected to stimula- 
tion. It is probable that mutations in genes and 
chromosomes of the germ cells (but not “somatic 
mutations” strictly speaking) are involved by 
determining the responsiveness and sensitization 
of the tissue to growth stimuli (if “somatic mu- 
tation” is extended to include steadily increas- 
ing cytoplasmic changes, then cancer origin can 
be attributed to “somatic mutations”). 

With reservations, it seems that the best ex- 
planation of cancer origin is that, as a result of 
these stimulating factors and the genetic factors, 
an intracellular growth factor is formed that 
propagates autocatalytically and is responsible 
for the irreversible character of cancer. This 
may act like a virus though of endogenous 
origin. It is improbable that extraneous viruses 
are the general immediate cause of cancer. — 
M. JV. Stearns, M.D. 

Steiner, Paul E. [Univ. Chicago, 111.]: Human 
carcinogens. Ann. West. Med. & Surg. i : 269- 
273, Sept., 1947. 


DIAGNOSIS 

Anon: Osterreichisclien Gesellscliaft fiir Erfor- 
scliung u. Bekiimpfung der Krebskrankheit : 
Zur Friihdiagnose des Karzinoins. Ein Merk- 
blatt fiir Arzte. [Early diagnosis of cancer. 
A suggestion for physicians.] Krebsarzt 2: 
377-381, Sept., 1947- — Brief diagnostic sugges- 
tions for the most common sites for carcinoma. 
—M. C. J. 

Benedict, Edward B. [Mass. Gen. Hosp., & Harv- 
ard M. Sch., Boston, Mass.]: Endoscopy. S. 
Clin. North America 27: 1191-1214, Oct., 1947 - 

Dick, Herman J. [Syracuse Univ. Coll. Med., 
Syracuse, N. Y.]: Staining leclinic for diag- 
nostic tissue spreads. Arch. Path. 44: 396 - 397 , 
Oct., 1947. — A staining method for aspiration 
biopsy material that avoids both the loss of 
cytologic detail coincident to drying and the 
usually unfamiliar color characteristics of the 
Papanicolaou stains is presented. Fix spreads 
for 2 to 20 min. in Schaudinn’s solution at room 
temp, (precise nuclear characteristics are lost 
if the smear is allowed to dry). Dehydrate in 
70% alcohol 5 min. Remove mercury in 70% 
alcohol to which enough iodine has been added 
to give a port-wine color — 5 mjn. Rinse in 70% 
alcohol. Hydrate through 50% alcohol and 


water. Stain in Harris’ hematoxylin 30 sec. 
Rinse in tap water. Blue in an alkaline solution 
I to 2 min. Stain with o.\% cosin 2 min. De- 
hydrate in graded alcohol, clear in xylene, 
mount in balsam. — D. A. S. 

Grosjean, Wendell A. [Winfield, Kan.]; Gmccr 
diagnosis by smears. J. Kansas M. Soc. 48: 
441-443, Oct., 1947. 

Hunter, Warren C., & Richardson, HoAvard L. 
[Univ. Oregon M. Sch., Portland, Ore.] Cjto- 
logic recognition of cancer in exfoliated ma- 
terial from various sources. Useful modifica- 
tions of the Papanicolaou technique. Surg., 
Gj-nec. & Obst. 85: 275-280, Sept., 1947. — The 
cytologic recognition of carcinoma in exfoliated 
material, originally described by Papanicolaou, 
is reliable in the hands of experienced cytolo- 
gists and can be applied to a number of organs 
and systems of the body. A method for paraffin 
embedding of secretions is described. The fixa- 
tive of choice is saturated aq. sol. of picric acid. 
For convenience this may be preceded by 10% 
formalin in the collecting bottle. Bronchial se- 
cretions, material from gastric aspiration, and 
rectal mucus are placed in the fixative. The 
fixed material is filtered and the precipitate 
pressed into the tip of the cone with a glass 
rod. It is then handled as tissue for embedding. 
Urine, transudates and e.xudates are precipitated 
with picric acid and the product embedded. 
This method obviates the disadvantage of smear 
inequality and insures concentration of cells. 
Vaginal secretions are obtained by inserting a 
dr>’ speculum into the vagina, bringing it to a 
horizontal position and milking fluid of the pos- 
terior fornix into the posterior blade of the in- 
strument. Smears are made by gloved finger and 
prepared by the Papanicolaou technique. The 
remaining fluid is fixed either in picric acid, 
70% alcohol or isopropyl alcohol-ether mixture 
and embedded. Ihe Pap.anicolaou stain is 
recommended for fixed sections of all types of 
secretions. — J. P. Wozencraft, M.D. 

Leach, John E., & Robbins, Guy F. [Mem. Hosp., 
New York, N. Y.]: Delay in diagnosis of can- 
cer. J. A. M. A. 135: 5-8, Sept. 6, 1947.— A 
study of the responsibility for the delay in the 
diagnosis of cancer, which was made in the first 
three months of 1946, suggests strongly that the 
patient is making progress in reducing the 
period of delay, although the physician is not. 
The principal available means of reducing mor- 
bidity and mortality due to cancer are early 
diagnosis and treatment. — Aulh. Concl. 

Newell, R. R. [San Francisco, Calif]: C.alifornia 
Cancer Commission Studies. Chap. V. Diag- 
nosis and radiation therapy of cancer. Cali- 
fornia Med. 67; 186-191, Sept., 1947 - 

TREATMENT 

Bortz, Donald W., and Haden, Russell L. [Cleve- 
land Clin., Cleveland, O.]: Nitrogen mustard 
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therapy. Report of 16 cases thus treated. 
Cleveland Clin. Quart. 14: 218-229, Oct., 1947. 

Hensel, E. [Wien, stadt. Kr.-haus Modling, .Aus- 
tria]: Die biolopische Wirkung der Rontgen- 
.strahlcn. [Biologiciil action of x-rays.] Wien, 
klin. Wchnschr. 59: 733 - 735 . Nov. 7 , i 947 - — 
A review. 

Kenny, Meavc [Postgrad. M. Sch. London, Eng- 
land]: Relief of pain in intractable cancer of 
the pelvis. Brit. M. J. 2; 862-863, Xov. 29, 
1947. — Seventeen patients with intractable can- 
cer of the uterus, bladder, prostate and vagina 
were given injections of “proctocaine” (pro- 
caine 1.5% 'v/v, butyl /.-aminobenzoate 6% 
w/v, with benzyl alcohol in arachnis oil). 40 to 
60 cc. of the wanned solution was injected 
slowly into the caudal canal, i patient had com- 
plete relief of pain for the rest of his life (al- 
most 7 mos.) following a single injection, 12 pa- 
tients had relief of pain from 3 wks. to 4 mos. 
with I to 3 injections, i died of thiopentone 
anesthesia, prior to injection. 2 patients had 
complete relief for a few days but recurrent 
pain was unrelieved by further injection, i had 
no relief of pain. — D. A. S. 

Kerangal, Y., de [Biarritz, France]: Sur le traite- 
menl de.s neoplasies par les thermions metal- 
liqucs de ciiivre. [Treatment of neoplasms 
by metallic therm-ions of copper.] J. med., 
Paris 67: 173-176, Oct., 1947. 

Mody, K. P. [Tata Mem. Hosp.]: The role of x- 
rays in malifmanl disease. Indian J. M. Sc. i : 
134-140, Sept., 1947. 

Ollercnshaw, G. J. W. [Hosa Res. Lab., Sunbury- 
on-Thames, Eng.]: Some favourable results of 
H.H therapy in cancer. M. World [London] 
67: 43-50, Sept. 5, 1947. — Eleven exemplary- 
case reports. 

Pllchet, Andre: Le traitement de cerlaines af- 
fections neoplasiqnes par les composes azolfo 
de I’yperite ou gaz moularde. [Treatment of 
certain neoplasms by the nitrogen com- 
pound, yperite or mustard gas.] Presse med. 
55: 587, Sept. 6, 1947. 

Wells, John J., & Popp, Waller C. [Mayo Clin., 
Rochester, Minn.] The use of pyridoxine hy- 
drochloride in the treatment of radiation 
•sickne.'s: preliminary report. Proc. Staff Meet., 
Mayo Clin. 22: 482-486, Oct. 15, 1947. — 
Pyridoxine hydrochloride (vitamin B ) intrave- 
nously in the treatment of radiation sickness in 
200 cases gave a sufficiently high percentage of 
favor.ablc results to warrant its continuation. 
The method is safe and relatively inexpensive. 
•At present it seems to be the best method of 
treatment . — From Avth. Swnm. 

Wolff, Rrigillc, & Ellis, Frank [London Hosp., 
London, Eng.]: Quantitative histological anal- 
ysis of radiation effects in human carcino- 
mata. Brit. J. Radiol. 20: 381-386, Sept., 1947. 


RADIOACTI'S'E ISOTOPES 

Bloom, William [Univ. Chicago, 111 .]: Histolog- 
ical changes following radiation exposures. 
Radiology 49: 344-348, Sept., 1947. — External 
and internal irradiation by x-rays; fast and slow 
neutrons: gamma rays from radium and the 
Clinton pile; beta rays from radioactive phos- 
phorus; and internally administered radium, plu- 
tonium, sodium, phosphorus, barium, lathanum, 
strontium, radio zirconium, yttrium and radio 
cerium was given to mice, rats, rabbits, guinea 
-pigs and chickens — in the range of the LD:.-, 30- 
day dose. The pathological changes from the 
different types of external irradiation were essen- 
tially similar; external beta-radiation produced 
more skin damage and ovarian damage in the 
mouse. Waves of cell destruction have been 
observed in the rabbit bone marrow. There is a 
suggestion of an indirect effect of irradiation, 
since total body irradiation seemed to produce 
a greater effect to a given tissue than a similar 
dose given locally. There was no evidence that 
small doses of x-rays produced cell stimulation. 
The belief that young cells or actively dividing 
cells arc unusually susceptible to x-rays was not 
demonstrated. It appears that some strains of 
cells, for unknown reasons, are sensitive and 
others resistant to x-rays; erythroblasts are ex- 
ceedingly sensitive. The cause of death from 
irradiation is not known. 

Internally administered radioactive materials 
depend for their effect on the site of locaUzation 
and the type of radiation emitted, e.g., barium 
and strontium are localized in bone. In adult 
mice, in which bone growth has almost ceased, 
bone and bone-marrow injury occurs. In rats, in 
which bone continues to grow actively, epiphy- 
seal damage also occurs. Many of the agents 
localize in the spleen and kidney. The kidney 
is very resistant to irradiation. Radium alone 
has produced very serious arteriosclerotic 
changes in the walls of the great vessels. — D. A. 
Karnofsky, M.D. 

Lisco, Hermann; Finkel, Miriam P., & Brues, 
Austin M. [Univ. of Chicago & .Argonne Nat. 
Lab., Chicago, 111 .]: Carcinogenic properties 
of radioactive fission products and of plu- 
tonium. Radiology 49: 361-363, Sept., 1947. — 
The late effects of various pure beta emitters, 
strontium'’, yttrium''’ and cerium"* and the 
alpha emitter, plutonium****** were studied in mice, 
rats, and rabbits. Radiostrontium, like radium, 
was concentrated mostly in bone; and after a 
latent period of more than 200 days, which in- 
creased gradually with decreasing dosage, tu- 
mors were produced in the long bones. Radio- 
yttrium and cerium also produced tumors pri- 
marily in the long bones, but plutonium-induced 
bone tumors occurred mainly in the spine. Plu- 
tonium and yttrium (YPO,) when given sub- 
cutaneously or intramuscularly caused graying 
of the hair, epilation, ulceration of the skin and 
destruction and atrophy of the muscles, often 
followed by spontaneous amputation of the in- 
jected leg. There were also locally occurring 
malignant fibrosarcomas in a high percentage 
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of these animals. Injections of plutonium, cerium 
and yttrium phosphate also caused liver dam- 
age but no hepatomas were seen. In rats fed Y”', 
there was an increased incidence of adenocar- 
cinoma of the colon. — J. H. Burchenal, M. D. 

Prosser, C. Ladd [Univ. of Chicago, 111.]. With 
contributions by Painter, E. E.; Lisco, Her- 
mann ; Brues, Austin M. ; Jacobson, Leon O., & 
Swift, M. N. [Univ. of Chicago, Chicago, 111.]: 
The clinical sequence of physiological effects 
of ionizing radiation in animals. Radiology 
49: 299-3*3) Sept., 1947. — The different types 
of ionizing radiation are similar in clinical ac- 
tion. By appropriate selection of doses, dose rate, 
and e.Kperimental animals, similar clinical courses 
have been seen with single and daily x-radiation, 
and internal irradiation from deposited a and ^ 
emitters. Nearly every organ system is affected 
by lethal doses of every type of irradiation; but 
the hematopoietic, gastrointestinal, and repro- 
ductive systems are particularly sensitive. The 
clinical picture varies with dose rate, and dur- 
ation of e.xposure. If an animal survives one set 
of sjTnptoms it is likely to die later of another 
mechanism. Reactions to irradiation can be 
divided into immediate, initial, early, acute, 
subacute, and chronic. With the immediate re- 
action death occurs during the exposure, with 
widespread cellular destruction from high ir- 
radiation doses. In animals surviving 24-48 hrs. 
shocklike prostration, diarrhea, urination, lacr)’- 
mation, hyperemia, and fall in blood pressure are 
seen. There is a slight leukocytosis during the first 
24 hrs. but a severe IjTnphopenia followed later 
by granuloc)’topenia. This primar)’ leukocytosis 
has not been observed with lethal doses of stron- 
tium*” or plutonium'®”. Early deaths in 4-6 days 
with evidence of leukopenia, dehydration, hemo- 
concentration, and gastrointestinal damage are 
seen in dogs and rats. 

Acute reactions occur when doses in the mid- 
lethal range are delivered at 5-15 r per minute. 
Deaths usually occur 9-21 days after exposure. 
Changes consist of an immediate lymphopenia 
and a granulocytopenia that reaches minimum 
levels in 2-18 days with very' slow recovery' in 
the survivors; anemia reaches minimal levels at 
14 days in the rabbit and 25 days in the dog, 
with recovery in from 1-3 mos., in the survivors. 
The sedimentation rate increases markedly after 
the first week. There is delayed clotting time 
after the first week due to the increase of free 
heparin in the blood; decrease in platelets and 
an increase in capillary fragility. Delayed ab- 
sorption of glucose from the gastrointestinal 
tract, gastrointestinal hemorrhages, and terminal 
diarrhea are seen. In the early stages there is 
increased kidney function, but terminally this 
decreases. Metabolic abnormalities are mani- 
fested in rabbits by weight loss in the first few 
days, in dogs after the 7th day. This is presum- 
ably due to an acceleration of normal cata- 
bolism. There is a fall in serum albumins and 
an increase in the a 3 and a 4 globulins and 
in the ^ globulin fibrinogen fractions to double 
their normal values. 

The findings generally associated with sub- 


acute reactions to irradiation arc aplastic, or a 
hyperplastic macrocytic type of anemia,’ liver 
degeneration, emaciation, and increased fragility 
of the bones. The chronic type of irradiation 
deaths in those animals sun-iving many months 
are due to ovarian tumors, leukemias, skin car- 
cinoma^ and, following strontium'” or plu- 
tonium®”, osteogenic sarcomas. Premature aging 
is also seen. — J. H. Burchenal, M. D. 

Turner, Richard B. [Harvard Univ., Cambridge, 
Mass.]: Radioactive testosterone. Science 106; 
248, Sept. 12, 1947. 


ANATOMICAL REGIONS 

Cliigot, P.-L. [Hop. Paris]: Conceptions nou- 
velles snr le traiteinent des sarcoines des 
inenibres. [New ideas in treatment of sar- 
coma of the extremities.] Rev. gen. din. et 
therap. 61: 457-459, Oct. 16, 1947. — A review. 

Mahoney, J. Francis [Sch. Med. & Grad. Sch. 
Med., Univ. Pa., & Fitzgerald-Mcrcy Hosp., 
Darby, Pa.]: Irradiation treatment of benign 
and inflammatory diseases of the head and 
neck. M. Clin. North America [31]: 1538-1549, 
Nov., 1947. 

ABDOMINAL CAVITY 

Brimschsvig, Alexander [Mem. Hosp., New York, 
N. Y.], & Schafer, Paul W. [Univ. Kan. Coll. 
Med., Kansas City, Kan.]: Experiences in the 
surgical treatment of multiple visceral neo- 
plasms. Ann. Surg. 126: 780-787, Nov., 1947. 

Hanson, Kenneth B., & Crone, John T. [St. 
Mary’s Hosp., Cincinnati, Ohio]: Simultaneous 
occurrence of nniltiple primary carcinomas 
within the abdominal cavity. Am. J. Surg. 74: 
895-896, Dec. 1947. — Case report of simul- 
taneous papillary cystadenocarcinoma of the 
ovar>’, adenocarcinoma of the sigmoid colon, 
and leiomyoma uteri. 

Redon, Henri [Hop. Paris]: La cliirurgie d’fcv- 
erese dans les cancers abdominaux “inoper- 
ables.” [Radical surgery in “inoper.able” can- 
cer of the abdomen.] Rev. med. fran?. 28: 
123-124, Sept., 1947. — Review of Brunschwig’s 
work. 

Warren, Kenneth W. [Lahey Clin., Boston, 
Mass.]: Peritoneal cyst. Lahey Clin. Bull. 5: 
185-188, Oct., 1947- 

THORACIC CAVITY 

Adams, Herhert D. [Lahey Clin., Boston, Mass]. 
Thoracic surgery: its present scope. Texas 
State J. Med. 43: 430-436, Nov., 1947. 

Allison, P. R. [Leeds, Eng.]: Mediastinal cysts of 
bronchial origin. Thorax 2: 176-1 go, Dec., 

,g47. — Three examples of congenital medias- 
tinal cyst of bronchial origin and situated at the 
bifurcation of the trachea are described. The 1st 
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cyst contained over a pint of sterile pus and 
did not communicate with the bronchus. The 
ad cyst contained foul-smelling pus and gas, 
but apparently did not communicate with the 
bronchus. Both had given rise to s}-mptoms, and 
both were successfully removed. In the third, a 
communication with the left main bronchus was 
found bronchoscopically and confirmed post- 
mortem, the patient having died of bronchial 
carcinoma. This cyst was a casual finding and 
was apparently sjTnptomless. — Auth. Summ. 

Barrett, IV. R. [St. Thomas’s Hosp. & Bromptom 
Hosp., Eng.]: Advances in thoracic surgery. 
Practitioner 159: 298-310, Oct., 1947. 

Bradford, Martin L.; Mahon, Hugh VT., & 
Grow, John B. [Fitzsimons Gen. Hosp., Den- 
ver, Col.] : Mediastinal cysts and tumors. Surg., 
G>'ncc. & Obst. 85: 467-491, Oct., 1947. — A 
classification of mediastinal tumors is presented. 
The various t)pcs of tumors arc discussed under 
separate headings. Emphasis is placed on the 
importance of thoracotomy for pathological 
diagnosis, with extirpation of the mass if it is 
operable. Evidence is presented to show that 
thoracotomy is a safe, rational procedure with 
no mortality in properly selected cases. 35 medi- 
astinal cysts and tumors arc presented, with 6 
additional cases of differential diagnostic condi- 
tions. — Auth. Summ. 

Cc.sanclli, A., & Tricerri, F.: Fibrosarcoma in- 
traloracico Ilntrathoracic fibrosarcoma.] An. 
dc cir. [Argentina] 12: 264-271, Sept., 1947. — 
Case report. 

Davi.s, Edgar W., & Salkin, David [Hopemont 
Sanitarium, Hopemont, W. Va., & W. Va. Univ. 
Sch. Med., Morgantown, W. Va.]: Intratlior- 
acic gastric cysts. J. A. M. A. 135: 218-221, 
Sept. 27, 1947. — Case report and review of lit- 
erature. 

Gasser, IV., & Thurnlier, B. [Med. Univ.-klin. 
Innsbruck, Austria]: Pancoast-Syndrom bei 
Brustwandgeschwulsl. [Pancoasl syndrome in 
thoracic wall tumor (sarcoma).] Wien klin. 
Wchnschr. 59: 596 - 597 , Sept. 12, 1947. 

Horowitz, Isaac [Vet. Adm., Hartford, Conn.]: 
Teratoma of the mediastinum — a case re- 
port. Connecticut State M. J. ii: 978-982, 
Dec., 1947. 

Lachman, Ernest [Univ. Okla. Sch. Med., Okla- 
homa City, Okla.]: General principles under- 
lying the x-ray diagnosis of mediastinal tu- 
mors. J. Oklahoma State M. 40: 451-453, 
Nov., 1947. 

Smart, Joseph, & Thompson, Vernon C. [Lon- 
don Chest Hosp., London, Eng.]: Intra-thoracic 
lipniiiata. Thorax 2: 163-168, Sept., 1947. — 
Case report. 

Sommer, Fr., & Demotdlin, M. [Hop. Reg. Sarre, 
Hombourg]: Kystes dernioides dii mediastin 
infcriciir. IDcrmoid cyst.- of the inferior nic- 
diastiniim.] Paris med. 37: 473-476, Oct. 4, 
1947. — Three case reports. 
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Strode, J. E. [Honolulu, T. H.]: Tumors of the 
chest lying within or adjacent to the medi- 
astinum. Hawaii M. J. 7: 109-J17, Nov.-Dee., 
« 947 - 

Sussman, Marcy L. [Mt. Sinai Hosp., New Vorl:, 
N. y.]: Tlie differentiation of mediastinal 
tumor and aneurysm by angiocardiography. 
-Am. J. Roentgenol. 58: 584-590, Nov., 1947. — 
-Angiocardiographic visualization of the heart 
and great vessels is an important aid in the 
elucidation of mediastinal masses. .Aneurysms 
ordinarily fill with diodrast along with their 
vessels of origin. .At the same time, other ab- 
normalities in the thoracic vascular structures 
may be demonstrated. Tbe demonstration fails 
only when the aneuiysm is clotted or when there 
is a small neck. By contrast, tumors do not im- 
pair the integrity of the large vessels except by 
compression and displacement, or by malignant 
infiltration which may irregular)' constrict or 
even occlude a large vessel. — Auth. Summ. 

Tliompson, John V. [Indianapolis, Ind.]: Medias- 
tinal tumors and cysts. J. Indiana State M. .A. 
40: 848-853, Sept., 1947. 

BREAST 

Baker, Everett M. [Univ. Pittsburgh, Pa.]: Simple 
adenoma of the breast. Virginia M. Monthly 
74: 505-508, Nov., 1947 — Ten cases of sim- 
ple adenoma of the breast were found in 103,685 
admissions in an obstetrical and g)'nccological 
hospital over a period of 20 years, giving an in- 
cidence of I in 10,000. Simple adenoma of the 
breast is a benign tumor which may develop at 
any time during the reproductive period of life. 
It is usually well encapsulated, freely movable, 
firm, solid and rarely attached to the skin and 
surrounding tissues. Differentially, the greatest 
risk or error may be in the possible presence of 
malignant disease which may simulate fibro- 
adenoma. Accurate diagnosis is made only by 
microscopic examination. The treatment is sur- 
gical excision. — Auth. Summ. 

Capron, Pierre [Soc. Med. & Anat.-Clin. Lille]: 
Sur un cas de diabete insipide secondaire a 
line melastase de cancer du sein. [A case of 
diabetes insipidus secondary to metastasis 
from cancer of the breast.] J. sc. med. Lille 
65: 512-515, Nov. 9, 1947. — One year following 
mastectomy, with later removal of axillaiy nodes, 
metastases occurred to base of the brain. 7800 
r to the sella turcica relieved the ensuing dia- 
betes insipidus but had no effect on the metas- 
tatic tumor. — M. C. J. 

Chase, Herbert C. [New York, N. Y.]: Breast 
cancer. Surg., G)'ncc. & Obst. 85: 712-720, 
Dec., 1947. 

Craig, John M. [Peter Brent Brigham Hosp., Bos- 
ton, Mass.]: Leiomyoma of the female breast. 
-Arch. Path. 44: 3 14-3 17, Sept., 1947. — Case 
report. 

Fehr, A. M. [Poliklinik Zurich, Swtz.]: Die Chir- 
urgie des Mammacarcinoms. [Surgery of car- 
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cinoma of the breast.] Schweiz, med. 
Wchnschr. 77: 949-953, Sept. 6, 1947. 

Hanelin, Henry A.; Williams, Jonathan M. ; 
Wolffson, Sol M., & Wernick, E. Davis 
[Cook County Hosp., Chicago, 111 .]: Treatment 
of postoperative swelling of the arm follow- 
ing mastectomy. Preliminary report. Arch. 
Surg. 55: 723-731, Dec., 1947. 

Hermann, Julian B., & Adair, Frank E. 

[Mem. Hosp., New York, N. Y.]: Unusual met- 
astatic manifestations of breast carcinoma. 
Cutaneous hemorrhagic metastasis. Am. J. 
Surg. 74: 844-849, Dec., 1947. — Report of two 
cases showing cutaneous metastases with hem- 
orrhagic vesicular characteristics. 

Hyden, Hans: Ergebnisse der operativen Be- 
handlung des Brustdriisenkrebses im Verein 
mit der Strahlentherapie. [Results of opera- 
tive treatment of cancer of the breast in con- 
junction with x-ray therapy.] Krebsarzt2: 399- 
417, Sept., 1947. — A statistical review of breast 
cancer and of the development of irradiation 
therefor, including an analysis of 316 (35.3%) 
evaluable cases out of 894 seen between 1933- 
1944. — M. C. J. 

Kennedy, A. T., & Jelks, Edward [Jacksonville, 
Fla.] : Cancer of the breast. A study of one 
hundred cases at the Duval County Hospital. 
J. Florida M. A. 34: 343-346, Dec., 1947. 

Mulvany, K. Joyce: Radiotherapy and breast 
cancer. South African M. J. 21: 897-900, Dec. 
13, 1947 - 

Nathanson, Ira T. [Harvard M. Sch. ; Mass. Gen. 
& Pondville Hosps., Boston, Mass.]: Hormonal 
alteration of advanced cancer of the breast. 
S. Clin. North .America 27: 1144-1150, Oct., 
1947 - 

Oliver, David R., & Sugarbaker, Everett D. 
[Ellis Fischel State Cancer Hosp., Columbia, 
Mo.]: The significance of skin recurrences 
following radical mastectomy. Surg., Gynec. & 
Obst. 85: 360-367, Sept., 1947. — Local skin re- 
currence following radical mastectomy almost 
invariably indicates that the case was primarily 
inoperable by generally accepted criteria. In 26 
cases of local skin recurrences all but 2 had 
metastatic cancer in the axillar)- l)Tnph nodes; 
in I of these 2 only 4 nodes were e.xamincd. Ex- 
tensive skin excision was performed: 14 were 
closed with skin grafts and 12 with skin flaps. 
2 of 15 cases with more than 25% and 4 of ii 
with less than 25% axillary node involvement 
are still alive, all with widespread metastases. 
The average time from operation to time of ap- 
pearance of skin nodules was 14.4 mos.; from 
operation to death, 24.3 mos. ; from appearance 
of skin nodules to death, 10.8 [u’e] mos. Of those 
living, the average time from operation to time 
of writing was 33.5 mos. and from appearance 
of skin nodules, 22.1 mos. 

The anatomy of mammary lymphatics and 
the mode of cancer spread are discussed: “the 
route of metastasis of breast carcinoma to the 


skin is usually by the superficial fascial hnn- 
phatic plexus ^vith vertical growth into the skin. 
Permeation . . . and embolization in retrograde 
l>'mphatic flow are probably the chief modes of 
metastasis, the latter ... of primary importance. 
When the axillar>’ l>Tnph nodes are uninvolvcd 
and yet skin metastases appear later, it may be 
assumed that hemic embolization, direct l>Tn- 
phatic permeation or independent Ijanphatic 
embolization -without retrograde flow” was re- 
sponsible. Direct implantation of tumor cells 
may occur, but is considered negligible. It seems 
improbable that extensive skin excision -would 
improve the five-year survival rate. Earlier diag- 
nosis and radical surgery and a further narrow- 
ing of the criteria of operability are recom- 
mended. — S. L. Perzik, M.D. 

Parsons, Willard H. [Vicksburg Hosp. & Clin., 
Vicksburg, Miss.]: Diagnostic and therapeutic 
consideration in carcinoma of the female 
breast. Mississippi Doctor 25: 133-136, Sept., 
1947 - 

Pendergrass, Eugene P. [Hosp. Univ. Pa., Phila- 
delphia, Pa.]: How to prevent death from 
breast cancer. J. South Carolina M. A. 43: 
257-260, Sept., 1947. 

Roth, Catherine H. [New York, N. Y.]: Testos- 
terone therapy in malignant diseases of fe- 
male breast and pelvis. M. Woman’s J. 54: 
17-19, Oct., 1947. 

Rutishauser, E., & Majno, G. [Inst. Path. Geneve, 
Swtz.]: L’irradiation preoperatoire des carci- 
nomes du sein constatations anatomo-patho- 
logiques. [Preoperative irradiation of carci- 
noma of the breast. Anatomicopathologic 
considerations.] Schweiz, med. Wchnschr. 77: 
935 - 949 , Sept. 6, 1947. 

Sarasin, Raymond [Geneve, Swtz.]: Le traite- 
inent du cancer du sein du point de vue 
radiologiqiie. [Treatment of cancer of the 
breast, from the standpoint of radiologj'.] 
Schweiz, med. Wchnschr. 77: 953-958, Sept. 6, 
1947 - 

Sicard, Andre: Le probleme de la castration 
dans le traitement du cancer du sein. [Prob- 
lem of ciistration in treatment of eancer of 
the hreast.] Bull, med., Paris 61: 387-389, 
Sept. 21, 1947. 

Slaughter, Danely P., & Peterson, Latvrence W. 
[Univ. 111 . Coll. Med., Chicago, 111 .]: Indica- 
tions for simple mastectomy. Surg., Gyncc. & 
Obst. 85: 456-460, Oct., 1947. — The operation 
of simple mastectomy is performed far too fre- 
quently for benign breast lesions. The usual 
operation of this type is inadequate and does not 
remove completely the breast tissue. Such lim- 
ited surger)' is useful, but not when a diffuse 
lesion of the breast is being treated, and par- 
ticularly not when the operation is done for a 
“precancerous” lesion as prophylaxis against 
cancer. Such “prophylactic” amputation of a 
breast should be done only on very well-con- 
sidered biopsy material, ^vhich is interpreted as 
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showing diffuse duct epithelial changes of at>p- 
ical h>-pcrplasia of a marked degree. We con- 
sider the indications for simple mastectomy to 
be as follows: i. Therapeutic, when a diagnosed 
disease of the breast is being treated, a. Pallia- 
tive for advanced, inoperable breast cancer with 
a bulky, ulcerating mass. b. Palliative for cancer 
in poor risk patients, c. Sarcoma of tbe breast, 
d. Chronic suppurative infections of the breast, 
either nonspecific or tuberculous, which have 
destroyed much breast tissue, e. The rare case 
of uncontrollable and severe mastod>'nia which 
docs not respond to endocrine therapy and 
which requires opiates for relief, f. The rare 
ease of diffuse fat necrosis throughout the breast, 
with sinus formation, a. Prophylactic, a. Mul- 
tiple or diffuse, and recurrent benign tumors 
with malignant potentials such as multiple intra- 
cystic papillomas, and cystosarcoma phyllodcs. 
b. Precanccrous chronic cystic mastitis, showing 
diffuse duct changes of advanced atipical epi- 
thelial h)'pcrplasia. — Aulh. Summ. CS Concl. 

Taylor, Granlley W., & Wallace, Richard H. 
[Mass. Gen. Hosp., & Harvard M. Sch., Boston, 
Mass.]: Carcinoma of the breast. S. Clin, 
bi'orth America 27: 1151-1155, Oct., 1947. 

Taylor, Grantley W., & Wallace, Richard H. 
[Mass. Gen. Hosp., Boston, Mass.]: Carcinoma 
of the breast. End-results: Massachusetts 
General Hospital 1933 - 1935 . New England J. 
Med. 237: 473-477, Sept. 25, 1947. — Of 382 
eases observed, 328 primary eases arc considered. 
236 (72%) undciAvcnt radical operation; 112 
(50.49k) were living without evidence of dis- 
ease after 5-8 yrs. Of the 409k without axillary 
node involvement 75.59k were without recur- 
rence; with axillary involvement, 33.39k. Op- 
eration was judged to have been ill-advised in 
20, for 17 succumbed to recurrence within a 
year. There were 5 postoperative deaths ( 29 k). 
Prognosis was poorest in those less than 40 yrs.; 
best, in those more than 60. The youngest age 
group had more eases with higher grades of 
malignancy and with axillary involvement at 
the time of operation. The cures in those with 
higher grade malignancy sverc largely in those 
of short duration. Malignancy grading by 
Greenough’s criteria proved a consistent basis 
for prognosis. Prognosis in those with axillary 
mctastascs was poor, primarily when axillary 
node involvement was extensive: 8 o 9 k of 15 
cases with only i or 2 nodes svere in the cure 
group. The size of the primary tumor was signi- 
ficant: 899k, with lesions less than 2 cm. in 
greatest diameter were among the 5-yr. sur- 
viv.als; i 89 k, with lesions more than 4 cm. 
Local recurrence was greater when there was 
axillary involvement and when the primaiy was 
larger and of higher grade of malignancy. Bi- 
opsy seems not entirely without hazard, since 
recurrence in the operative field was twice as 
frequent (159k) in those biopsied. No preoper- 
ative x-ray therapy was used and no benefit 
from prophylactic postoperative irradiation ob- 
tained. Improvement in curability may have 
been due to sharper criteria for operability as 
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well as improved operative technic. There was 
no reduction in the delay on the part of pa- 
tients in reporting for treatment. — S.A. Wilkins, 
Jr., M.D. 

Walther, Hans E. [Path. Inst. Univ. Zurich, Swtz.] : 
Untersuchungen fiber Krebsmetasta.<=en. VII. 
Mittcilung. Grundsalzlicbe Belrachlungen zur 
kombinierten radiocbirurgischen Behandlung 
de-s Bmstkrebses. [Studies of metasta'es. 
VII. Ba.sic considerations in the radiological- 
surgical treatment of breast cancer.] Schweiz, 
med. Wchnschr. 77: 958-960, Sept. 6, 1947. 

CARDIOVASCULAR SYSTEIM 

Ferris, Deward O., & Holmes, Chester L, [Mayo 
Clin., Rochester, Minn.]: Extensive lymphan- 
gioma of scrotum, penis and adjacent areas: 
report of a case. J. Urol. 58: 453-457, Dec., 
1947 - 

Grougerot, H., & Garteaud: Naes-us angioma- 
teux veineux recidivant apres operation. 
[Venous angiomatous nes-us recurring after 
operation.] Bull. Acad. nat. de med. 13 1: 578- 
579, Oct. 21, 28, 1947. — -About 2 mos. after ex- 
cision of an angioma of the lower lip in a 54 ->t. 
old woman, it recurred at the same site alike in 
all ways. — M. C. J. 

Nissen, Rudolph [New York, N. Y.]:Intraperi- 
cardial sarcoma. J. Intemat. Coll. Surgeons 
to: 588-591; 597, Sept.-Oct., 1947. — Case re- 
port. 

Reals, William J.; Riissum, B. Carl, & Walsh, 
Edmund M. [Creighton Univ. Sch. Med., & 
Creighton Mem. St. Joseph Hosp., Omaha, 
Nebr.]: Primary mesothelioma of the peri- 
cardium. Arch. Path. 44: 380-384, Oct., 1947. 

— Case report. 

Tarlov, I. M. [Jewish Hosp., Brooklj-n, N. Y.]: 
Spinal extradural hemangioblastoma roent- 
genograpbically visualized with diodrast at 
operation and successfully removed. Radiol- 
og>‘ 49: 717-723, Dec., 1947. — Case report. 


DIGESTI\TE TRACT 

Sheinfeld, William [Coney Island Hosp., Brook- 
IsTi, N. Y.]: Palliative surgery for advanced 
gastrointestinal carcinoma in elderly indi- 
viduals. New York State J. Med. 47: 2109- 
2110, Oct. I, 1947. 


ORAL C.AVITY 

Bernier, Joseph L. [Dent. Sect., -Army Inst. Path., 
Wash., D. C.]: Odontogenic tumors. New York 
State Dent. J. 13: 560-567, Dec., 1947. 

Bernier, Joseph L. [D. C., U. S. -Army]: Survey 
of pathologic specimens from the oral re- 
gions seen at the Army Institute of Pathology 
during World War II. Mil. Surgeon 101: 362- 
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375, Nov., 1947. — Pathologic specimens from 
the oral regions submitted to the Army Institute 
of Pathology are tabulated. The discussion is 
concerned chiefly with the diagnostic criteria 
used at the Institute as bases for certain diag- 
noses. It is recognized that these criteria are sub- 
ject to controversy in certain instances, and no 
claim is made as to their infallibility. Of par- 
ticular interest is the high incidence of malig- 
nant. tumors submitted, especially those which 
occurred on the lips. — Auth. Summ. 

Coslen, Janies B. [St. Louis, Mo.]: Plasmocy- 
loma: report of a case. Larj’ngoscope 57: 671- 
675, Oct., 1947. 

Fleming, W. E. : Early carcinoma in a leuco- 
plakial patch. Australian J. Dent. 51: 359-360, 
Nov., 1947. — Case report. 

Negus, V. E. [King’s Coll. Hosp., Eng.]: Some 
unusual conditions of the throat. Practitioner 
•59: 436-441, Dec., 1947. — Mixed salivary 

tumor; mucocele; sarcoma of the tonsil. 

Omhredanne, Marcel [Paris]: Enorme angiome 
caverneus de la langtie chez line fillette de 10 
ans. Resultat operatoire. [Enormous caver- 
nous angioma of the tongue in a 10-year-old 
girl. Operative result.] Ann. d’oto-laryng. 64: 
451-454, Aug./Sept., 1947 - 

Peake, John Day [Mobile, Ala.]: Cancer of the 
mouth. J. M. A. State Alabama 17: 183-185, 
Dec., 1947. 

Saltzstein, Harry C., & Johnson, Walter [De- 
troit, Mich.]: Combined jaw resection and 
neck dissection. J. Michigan State M. Soc. 46: 
1285-1288, Nov., 1947 - 

Schulz, Milford D., & Weisberger, David [Mass. 
Gen. Hosp., Boston, Mass.]: The sialogram in 
the diagnosis of swelling about the salivary 
glands. S. Clin. North America 27; 1156-1161, 
Oct., 1947. 

Seltzer, Albert P. [Philadelphia, Pa.]: The re- 
moval of a parotid tumor by plastic technic. 
M. World [New York] 65: 349, Nov., 1947. — 
Case report; adenoma. 


ESOPHAGUS 

Adams, W. E. [Univ. Chicago, Chicago, 111 .]: 
Carcinoma of the esophagus and cardia. 
Nebraska State M. J. 32: 381-386, Oct., i 947 - 

Baer, P., & Sichev, K. [Bristol Roy. Hosp., Eng.]-. 
The association of achalasia of the cardia 
with oesophageal carcinoma. Brit. J. Radiol. 
20: 528-532, Dec., 1947. 

Fleming, J. A. C. [London, Eng.]: Radiotherapy 
in cancer of the thoracic oesophagus. Thorax 
2: 206-215, Dec., 1947 - — Fifty-two patients 

with esophageal cancer treated only by intuba- 
tion or gastrostomy were autopsied. 41 ( 79 %) 
showed spread beyond the esophagus including 
distant metastasis. Half the tumors were less 


than 5.1 cm. long but only 11.9% among those 
of greater length were confined to the esophagus. 
In 40, s>’mptoms had averaged 3.9 mos. before 
first medical examination and death occurred 
5.2 mos. later. Of 10 additional cases treated by 
deep x-ray therapy since 1943, 6 are alive, 4 
with active carcinoma 6 to 9 mos. after treat- 
ment; 2 well 9 mos. and 2 yrs. after treatment. 
4 died of cancer 2]4 to 6 mos. after treatment. 
There was temporary' relief of dysphagia in 6 
cases. Of 800 cases treated by radiotherapy, re- 
ported by 10 other authors, only 10 survived 5 
yrs., I of whom later died of metastases. It is 
concluded that radiotherapy has cured very' few 
cases of esophageal cancer, nor has any ma- 
terial increase in survival been achieved. — J. L. 
Pool, M.D. 

Hiller, Robert I. [Mt. Sinai Hosp. & Milwaukee 
County Hosp., Milwaukee, Wis.]: Transthor- 
acic esophogastrectomy. With reports of Isvo 
cases. Wisconsin M. J. 46: 1011-1014, Oct., 
1947 - 

MePeak, Elsie, & Arons, Walter L. [New Eng- 
land Deaconess Hosp., Boston, Mass.]: Adeno- 
acanthoma of the esophagus. A report of one 
case with consideration of the tumor’s re- 
semblance to so-called salivary gland tumor. 
Arch. Path. 44: 385-390, Oct., 1947. 

Ogilvie, Heneage [Guy’s Hosp., London]: The 
early diagnosis of cancer of the esophagus 
and stomach. Brit. M. J. 2: 405-407, Sept. 13, 
1947 - 

Santy, P. [Lyon], & Motichet, Alain [Paris]: 
Traitenient chirurgical du cancer de I’oeso- 
phage thoracique. [Surgical treatment of 
cancer of the thoracic esophagus.] J. chir. 
63: 505-526, [Oct.-Nov.] 1947. — A review. 

Sweet, Richard H. [Mass. Gen. Hosp., Boston 
Mass.]: Carcinoma of the esophagus and the 
cardiac end of the stomach. Immediate and 
late results of treatment by resection and 
primary esophagogastric anastomosis. J. A. 
M. A. 135: 485-490, Oct. 25, 1947.— Since 
1939 at the Massachusetts General Hospital, 
141 resections have been performed for carci- 
noma of the esophagus or cardia of the stom- 
ach as follows: 91, transthoracic partial gas- 
trectomy and esophagectomy with primary in- 
trathoracic esophagogastric anastomosis; 50, re- 
section and high anastomosis, 21 below the 
aortic arch and 29 above. The most important 
development in pre- and postoperative care has 
been the prevention of sepsis by the routine use 
of penicillin and streptomycin. The elimination 
of inlying Levine tubes, earlier ambulation, 
more frequent ligation of the superficial femoral 
veins and earlier oral feeding are considered 
features of minor importance. Careful attention 
to the status of the heart has been highly bene- 
ficial in reducing cardiac complications. Obvi- 
ous distant metastases and liver involvement 
comprised the only contraindication to oper- 
ation. Persistent fever or intense boring pain 
and bronchoscopic evidence of invasion or fi.x- 
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ation of trachea or bronchi in thoracic eso- 
phageal lesions usually indicated inoperability. 

The resectability rate in all eases considered 
suitable for operation was 66.2%. Of the re- 
sected eases 66% made an uneventful recovery. 
The operative mortality was 16.3%. The inci- 
dence of complications and mortality was higher 
in the high-lying lesions. Sepsis is still important 
in the supra-aortic anastomotic group. Cardiac 
disorders arc the most frequent complication. 
In 2 eases of leakage of the anastomosis 1 
healed spontaneously, i terminated fatally. The 
3-yr. surs-ival in 30 patients recovering from 
the operation for lower esophagus or cardia is 
39%. The majority of the fatalities from mc- 
tastascs or recurrence occurred during the 6rst 
2 yrs. The same tendency is indicated in the 
midthoracic group. As a palliative procedure re- 
section is superior to any other method yet avail- 
able. Dysphagia is the most distressing sjTnptom 
of esophageal carcinoma, and even in those 
persons dying of recurrent or metastatic disease 
following resection recurrence at the anasto- 
mosis is infrequent. The duration of palliation 
in 46 gastric cardia patients varied as follows: 
9 lived 6 mos. or less ; 2 1 lived 6 mos to a yr. ; 
8 lived 12 to 18 mos.; 6 lived 2 yrs.; i lived 3 
yrs.; and i lived 4 yrs. — M. Stearns, M.D. 

Thorck, Philip [Cook County Grad. Sch. Med., 
Univ. 111 .; Am. Hosp., & Alexian Bros. Hosp., 
Chicago, 111 .]: Surgical treatment for carci- 
noma of the esophagus. Illinois M. J. 92: 
329-337, Dee., 1947. 

Woodward, Fletcher D. [Univ. Va. Hosp., Char- 
lottesville, Va.]: Diseases of the esophagus. 
M. Rcc. & Ann. 41: 282-284, Sept., 1947. 


STOMACH 

Ucaiimonl, G. E. [Middlesex & Brompton Hosps., 
Eng.]: A case of dyspepsia. (Demonstrated 
at the bedside by cpiestion and answer.) M. 
World [London] 67: 327-332, Nov. 7, 1947- — 
Gastric carcinoma. 

Btincli, George H. [Columbia, S. C.]: Gastric 
cancer, a challenge to the medical profession. 
J. South Carolina M. A. 43: 325-329, Nov., 
1947 - 

Carter, R. A., & Vickers, J. E. [Los Angeles, 
Calif.]: Certain roentgen manifestations of 
gastric lesions. California Med. 67; 363-367, 
Dee., 1947. 

Colchcr, Ilcnrj [Goldwatcr Mem. Hosp., Coll. 
Phys. & Surg., New York, N. Y.]: Gastroscopy 
with transparent balloon. Method for the 
visualization of the “blind areas.” .Am. J. 
Med. 3: 423-426, Oct., 1947. 

Costello, R. C. [East Liverpool City Hosp., East 
Liverpool, O.]: Carcinoma of the .stomach 
with Krukenherg type of osarian meta«tases; 
report of a case. Ohio State M. J. 43: 941- 
943 . Sept., 1947. 
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Engel, Gilson Colby [Lankenau Hosp. £: Grad. 
Sch. Med., Univ. Pa. Philadelphia, Pa.]: Re- 
ducing mortality in gastric carcinoma. J. .A. 
M. .A. 135: 687-690, Nov. 15, 1947. 

Fairchild, G. Cranston, & Shorter, Alan [Mt. 
Vernon Hosp., Northwood, Middlesex, Eng.]: 
Carcinoma of the stomach. Symposium. V. 
Irradiation of gastric cancer. Brit. J, Radiol. 
20: 511-522, Dec., 1947. 

Finsterer, Hans [Univ. Vienna, .-\ustria], & I-eon- 
ardo, Richard A. [Rochester, N. Y.]: Gastric 
resection. Its history and present status. J. 
Intemat. Coll. Surgeons 10: 639-652, No%'.-Dec., 
» 947 - 

Gillespic, H. W. [St. Peter’s Hosp. & Botleys 
Park, Eng.]: Neuroepithelioma of the stom- 
ach. Brit. J. Radiol. 20: 433-435, Oct., 1947- — 
Case report. 

Gomez, Jean [Univ., Liege, Belgium]: Sur le 
schwannomc de I’estomac. (A propo® de 
quatre observations). [Schwannoma of the 
stomach. (With four case reports.)] J. chir. 
63: 463-480, [Sept.,] 1947. — A review. 

Grout, J. L. A. [Roy. Sheffield TnHimary & Hosp.; 
& Univ. Sheffield, Eng.]: Carcinoma of the 
stomach. Symposium. I. A radiologist’* 
point of view. Brit. J. Radiol. 20: 491-501, 
Dec., 1947. 

Jennings, Denys [London Hosp., E.i, Eng.]: Car- 
cinoma of the stomach. Symposium. VI. The 
statistical approach to gastric cancer. Brit. J. 
Radiol. 20: 522-527, Dee., 1947. 

Kirshen, M. M. ; Weinberg, B. J., & Cohen, A. 
[Mt. Sinai & Michael Reese Hosps., Chicago, 
111 .]: Leiomyoma of the stomach. Gastroen- 
terology 9: 466-471, Oct., 1947. — Case report. 

Martinson, L. F. : Gillespie, S. R., & Hunter, 
Arthur [Portland, Ore.]: Transthoracic gas- 
trectomy. Northwest Med. 46: 685-689, Sept., 
1947. — A program for earlier diagnosis of car- 
cinoma of the stomach is outlined. Total gas- 
trectomy for gastric carcinoma is proposed as a 
routine, preferably by a transthoracic or com- 
bined transthoracic abdominal approach. 2 
transthoracic gastrectomies arc reported. — Auth. 
Summ. 

Matzner, Milton J. [Brooklyn Jewish Hosp., 
Brooklyn, N. Y.]: Linitis plastica with total 
gastrectomy. Rev. Gastroenterol. 14: 800-803, 
Nov., 1947. — Case report. 

Meissner, William A. [New Eng. Deaconess Hosp., 
Boston, Mass.]: Distribution of parietal cells 
in gastric disease. Arch. Path. 44: 261-268, 
Sept., 1947. — .-V series of 200 stomachs surgically 
resected for gastric carcinoma or for peptic ulcer 
of the stomach or the duodenum was examined 
with particular reference to qualitative and 
quantitative changes in the parietal cells in the 
different pathologic states. The number of par- 
ietal cells diminishes as the pylorus is approached 
and is somewhat less along the lesser curvature 
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than in corresponding areas on the walls or 
greater curvature. The only quantitative change 
of significance was that in many cases of carci- 
noma there was a diminution of the number of 
parietal cells in the body and the fundus of the 
stomach, whereas in cases of peptic ulcer, espe- 
cially of duodenal ulcer, such a diminution was 
less frequent. A reduction of the number of 
parietal cells was not a constant finding in can- 
cer of the stomach; in many cases of cancer and 
complete anacidity there was an abundance of 
parietal cells. No stomach showed complete ab- 
sence of such cells. As seen in routine stains, 
there were no qualitative changes in individual 
parietal cells which could be correlated with 
ulcer or with cancer. — Auth. Sumrn. & Concl. 

Paek, George T. ; McNeer, Gordon, & Booher, 
Robert J. [Mem. Hosp., New York, N. Y.]: 
Principles governing total gastrectomy. A re- 
port of forty-one cases. Arch. Surg. 55: 457- 
485, Oct., 1947. 

Pevaroff, H. H. [Mt. Sinai Hosp., Cleveland, O.]: 
Benign tumors of the stomach. Am. J. Surg. 
74: 488-490, Oct., 1947. — Case report of a 
fibroleiomyoma with malignant change. 

Rodgers, H. W. [St. Bartholomew’s Hosp.; Ra- 
dium Inst., & Mt. Vernon Hosp., Eng.]: Carci- 
noma of the stomach. Symposium. II. Gas- 
troscopy in the diagnosis of gastric cancer. 
Brit. J. Radiol. 20: 502-504, Dec., 1947 

St. Johnston, Ronald [Birmingham United Hosp., 
Ala.]: Gastroscopy in the diagnosis and man- 
agement of carcinoma of the stomach. Bir- 
mingham M. Rev. 15: 163-169, Oct., 1947 - — 
Gastroscopy has a fourfold function in carci- 
noma of the stomach: to confirm clinical and 
radiological diagnosis, and to show the type of 
growth; to refute the diagnosis of carcinoma in 
certain cases where clinical and x-ray examina- 
tions suggest it, and thus to save the patient an 
unnecessary laparotomy; to make the diagnosis 
of carcinoma when other methods have failed; 
to assess the operability of a known carcinoma. 
— Auth. Summ. 

Segal, Harry L.; Watson, James S., Jr., & 
Steinhaiisen, Theodore B. [Univ. Rochester, 
Sch. Med. & Dentistry, Rochester, N. Y.]: Dif- 
ficulties in the diagnosis and treatment of 
lesions of the pyloric antrum. New York 
State J. Med. 47: 2292-2298, Nov. i, 1947. 

Shallenherger, Paul L., & Doane, John H. 
[Guthrie Clin., Sayre, Pa.]: Leiomyosarcoma 
of the stomach. Case reports. Guthrie Clin. 
Bull. 17: 59-64, Oct., 1947. 

Shorter, Alan [Mt. Vernon Hosp., Northwood, 
Middlesex, Eng.]: The problem of gastric 
cancer. Lancet 2: 842-845, Dec. 6, 1947 ' 

Spencer, F. M., & Collins, E. N. [Cleveland Clin., 
Cleveland, O.], & Renshaw, R. John F. [Santa 
Ana, Calif.] : Sarcoma of the stomach. Cleve- 
land Clin. Quart. 14: 282-295, Oct., 1947.— Of 
1220 malignant neoplasms of the stomach seen 
from Jan. 1921 through Jan. 1945, 19 were 


proved cases of sarcoma: 9 malignant hinpho- 
cytoma; 4 reticulum-cell sarcoma; 3 ij-mpho- 
sarcoma of undetermined type; 2 fibrosarcoma; 

I leiomyosarcoma. Age range was 27 to 68 yrs.’ 
av. 54.2 yrs.; 15 were in males and 4 in females. 
Duration of s>’mptoms averaged 10.3 mos. The 
most common complaint was upper abdominal 
pain. In 12 the clinical picture resembled peptic 
ulcer; ulceration of the gastric mucosa was sub- 
sequently demonstrated in these but was present 
in only 2 who did not have ulcer-like symp- 
toms. Weight loss was quite marked. An ab- 
dominal mass was palpable in 4 of 16 Ij-mpho- 
sarcomas and all of the 3 spindle-cell sarcomas. 
With the Ewald test meal 4 showed no free 
hydrochloric acid. All were studied by G.I. 
series; 6 by gastroscopy. The usual diagnosis 
was carcinoma or “neoplasm” of the stomach. 

The most common findings were hypertrophy 
of the gastric rugae, large irregular rugae, large 
irregular ulcerations, diffuse infiltration, and 
single or multiple polj-poid lesions. Delay in 
emptying time was uncommon. In only i was 
the lesion identified as IjTnphosarcoma and that 
was because metastases were found in the cen’- 
ical l>Tnph nodes. The diagnosis should be sug- 
gested by the appearance of polypoid submucous 
tumors covered by relatively normal mucosa, 
and the presence of adherent layers of white 
gelatinous secretions. The recognition of sar- 
coma from the gross surgical specimen occurred 
in only 2 of the 15 resected. Considerable dif- 
ference of opinion exists as to whether the treat- 
ment should be surgery, irradiation, or a com- 
bination of both. 2 patients living more than 5 
yrs. and 2 living more than 3 yrs. were treated 
by both. Tlie longest survival among 3 patients 
treated solely by irradiation was 1 7 mos. The 
importance of accurate histological diagnosis is 
stressed, as malignant l)Tnphocytoma shows a 
more favorable outcome than the reticulum-cell 
l>Tnphosarcoma. Gastric sarcoma has a more 
favorable prognosis than does gastric carcinoma. 
— M. H'. Stearns, M.D. 

Slate, David; Moore, George, & Wangensteen, 
Owen H. [Minneapolis, Minn.]: Careinoma of 
the stomach. A ten-year survey (1936 to 
1945 inclusive) of early and late results of 
surgiciil treatment at the University of Min- 
nesota Hospitals. J. A. M. A. 135: 262-267, 
Oct. 4, 1947. — Between 1936 and i945j 566 
patients with gastric carcinoma were seen, and 447 
operated upon (operability rate, 76.3%). 307 un- 
denvent gastric resection, 31 total and 276 par- 
tial, a resectability rate of 52.2%. Operability 
and resectability rates were 57% and 28% in 
1936 as compared with 88% and 80% in 1945. 
There were 51 postoperative deaths (16.6%). 
65% of all resected cases had regional node me- 
tastascs, extension of carcinoma to other organs, 
or both. 25 gastrojejunostomies were performed 
with a mortality rate of 24%. Peritonitis was 
the main cause of death (28 deaths). The au- 
thors stressed that peritonitis was a rare com- 
plication after 1940, when all members of the 
surgical staff began to use the closed method 
of gastric resection. 47 patients surs’ived 3 yrs. 
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after surger)-. Based on the total number of pa- 
tients studied, 10.7% survived 3 yrs.: based on 
the number of gastric resections performed, 
29.490 survived 3 yrs. 22 patients were 5-yr. 
survivors. This represented 6.6% of the total 
number of patients and 21.5% of the resections 
performed. — A. G. James, M.D. 

Steiner, Paul E.; Maimon, Samuel N. ; Palmer, 
Walter L., & Kir.sner, Joseph B. [Univ. Chi- 
cago, 111 .]: Gastric cancer: comparison of 
gross and microscopic differences between 
.»hort term and five-year survivors after gas- 
trectomy. Proc. Inst. Med. Chicago 16: 461- 
463, Nov. 15, 1947. 

Stewart, Matthew J. [Univ. Leeds, Eng.] -.Carci- 
noma of the stomach. Symposium. III. Can- 
cer of the stomach: some pathological con- 
siderations. Brit. J. Radiol. 20: 505-507, Dec., 
1947. 

Taylor, Hermon [London Hosp. & King’s Coll. 
Hosp., Eng.]: Carcinoma of the stomach. 
Symposium. IV. The surgical aspect of carci- 
noma of the stomach. Brit. J. Radiol. 20: 
507-51 1, Dec., 1947. 

Welch, Claude E. [Mass. Gen. Hosp., & Harvard 
M. Sch., Boston, Mass.]: Carcinoma of the 
stomach. S. Clin. North America 27: iioo- 
H05, Oct., 1947. 


SMALL INTESTINE 

Carnes, Edwin H. [U. S. Marine Hosp., New Or- 
leans, La.]: Reticulum cell sarcoma of the 
ileum. Am. J. Surg. 74: 49 >- 493 , Oct., 1947. — 
Case report. 

Clay, A. G. H. [Eng.]: Neurofibrosarcoma of 
the small intestine associated with von Rcck- 
linghauscn'’s disease. Post Grad. M. J. 23: 
572-574, Dec., 1947.— Case report. 

Douh, Howard P. [Hcniy Ford Hosp., Detroit, 
Mich.]: Malignant tumors of the small intes- 
tine. Radiolog)- 49: 441 -451, Oct., 1947.— 

Roentgen examination of the small intestine re- 
quires serial studies by fluoroscopy and films 
taken every half hour until the small bowel is 
empty. The majority of malignant neoplasms of 
the small bowel arc adenocarcinomas, l)-mpho- 
sarcomas next, and carcinoids most infrequent. 
These tumors arc of two t\pcs: constricting — 
producing obstruction by narrowing the lumen; 
fungating — producing obstruction by bulk or in- 
tussusception. Progressive loss of weight and 
strength with varying degrees of anemia com- 
prise the usual clinical picture. Pain is common, 
as is change of bowel habits. A palpable tumor is 
frequent. X-ray findings consist of central or 
marginal filling defects, narrowing of the lumen 
with dilatation of the proximal intestine and ob- 
literation of the mucosal patterns. In this series 
of 52 malignant tumors of the small intestine 46 
were primary: 22 in the duodenum (21 carci- 
nomas, I l)-mphosarcoma) ; 14 in the jejunum 
(9 carcinomas, 3 U-rnphosarcomas, i carcinoid, i 
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leukemia): ii were in the ileum (4 carcinomas, 
4 l)-mphosarcomas, 3 carcinoids). 60% of the 
duodenal tumors were periampullar)-. Character- 
istically supra-ampullary- tumors arc associated 
w-ith obstructive sy-mptoms, periampullary tumors 
w-ith jaundice, infra-ampullary- tumors w-ith large 
amounts of vomited bile. Pain is frequent. Tumor 
w-as palpable in half. The usual s)-ndromc in 
jejunal and ileal primaries w-as obstruction either 
by tumor or intussusception. There were 5 meta- 
static tumors: i in the duodenum, 2 each in the 
jejunum and the ileum. — M. B'. Stearns, Sf. D. 

Fo.stcr, D. B. E. [Llandough Hosp., Cardifl, Wales] : 
Invaginated Meckel’s diverticulum containing 
a tumour, with associated inlussiisceplion. 
Brit. M. J. 2: 656, Oct. 25, 1947. — Submucous 
lipoma. 

Harwell, Mallory- [Methodist Hosp., Memphis, 
Tcnn.]: Case report. Malignancy of the termi- 
nal ileum. Memphis M. J. 22: 146-148, Sept., 

1947- 

Hodges, Fred J.; Bundles, R. Wayne, & Hanelin, 
Joseph [Unis-. Hosp., Univ-. Mich., Ann .Arbor, 
and Duke Univ. Sch. Med., Durham, N. C.]: 
Roentgenologic study of the small intestine. 
I. Neoplastic and inflammatory diseases. Radi 
ology- 49: 587-602, Nov., 1947. 

Kiefer, Everett D. [Lahey Clin., Boston, Mass.]: 
Diagnosis of chronic diseases of the small in- 
testine. Sj-mptoms and signs of small intes- 
tinal disorders. Lahey Clin. Bull. 5: 171-184, 
Oct., 1947. 

Kline, J. R,, & Culver, G. J. [Bufifalo Gen. Hosp., 
Buffalo, N. Y.]: Roentgen findings in primary- 
duodenal and paraduodenal malignant lesions. 
Am. J. Roentgenol. 58: 425-438, Oct., 1947. 

Lawler, Richard H. : Ragins, Alex B., & Silver- 
stein, J. [Cook County Hosp., Chicago, 111 .]: 
Submucous lipofibroma of the ileum. .Am. J. 
Surg. 74; 820-823, Dec., 1947. — Report of a 
case — with associated intussusception. 

Rabinovitch, J.; Grayzel, D. M.: Swyer, .A. J. 
& Pines, B. [Jewish Hosp. of Brooklv-n, Bklyn., 
N. Y.]: Sarcomas of the small and large intes- 
tine. Surg., Gv-ncc. & Obst. 85: 333 - 339 . Sept., 
1947- — Clinical and pathological findings in 15 
cases of sarcoma of the small and large intestine 
arc reviewed. In 7 of these the lesion was a leio- 
myosarcoma ; in 4, lymphosarcoma ; in 3, reti- 
culum-ccll sarcoma; and in i, neurofibrosarcoma. 
The diagnosis of sarcoma of the intestinal tract 
is difficult, since it simulates other lesions of the 
intestine. — D. A. S. 

Sherry-, Leroy B. [Pasadena, Calif.]: Lipoma of 
the ileum causing ileo-ileal intussusception in 
an adult. West. J. Surg. 55: 604-607, Nov-., 
1947 - 

COLON 

Allen, .-\rthur W. [Mass. Gen. Hosp. & Harv-ard 
M. Sch., Boston, Mass.]: Carcinoma of the 
large intestine. S. Clin. North America 27: 
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1018-1031, Oct., 1947. — ^Five case reports with 
critical analysis of management. 

Bacon, Harry E., & Smith, Caleb H. [Temple 
Univ. M. Sch. & Hosp., Philadelphia, Pa.] : Hemi- 
colectomy and proctosigmoidectomy with 
transplantation of transverse colon to anus. 
A report of eight cases. J. Internat. Coll. Sur- 
geons 10: 661-665, Nov.-Dee., 1947. — An oper- 
ation, hemicolectomy and proctosigmoidectomy 
with transplantation of the transverse colon to 
the anus, has been described. To our knowledge 
this procedure has not been previously reported. 
Four illustrative cases are cited, in which the 
operation served to avoid or to eliminate a colos- 
tomy. — Auth. Summ. 

BrowTi, Charles H., & Colvert, James R. [Henry 
Ford Hosp., Detroit, Mich.] : Analysis of roent- 
gen-ray diagnosis in carcinoma of the cecum 
and ascending colon. Ann. Int. Med. 27: 936- 
943, Dec., 1947. 

Campbell, Donald D. [McGregor Clin., Hamilton, 
Ont.]: Carcinoma of the left colon. Canadian 
M. A. J. 57: 537-540, Dec., 1947. 

Coller, Frederick A., & Berry, Robert L. [Univ. 
Mich. Hosp., Ann Arbor, Mich.] ; Cancer of the 
colon. J. A. M. A. 135: 1061-1066, Dec. 20, 
1947 - — Carcinoma, the most common tumor of 
the colon, comprises about 7% of all cancer. 
Surger>' at present offers the only hope of cure 
or palliation. Technical improvement has out- 
stripped improvement of diagnostic skill. The 
postoperative mortality and morbidity is low, and 
the end results are good in early treatment. The 
hope for better results lies in earlier diagnosis. 
The anatomy and physiology of the colon are 
discussed. Most colon cancers are not highly ma- 
lignant histologically. Node involvement is about 
the same in the right and left half of the colon. 
Tumor size has no important relation to the 
number of nodes involved. The sigmoid is most 
frequently involved, the cecum second. Both 
sexes are equally affected, most frequently in the 
6th and yth decade. 

In a patient over 40 the following s>’mptoms 
should suggest carcinoma of the colon until it is 
excluded: abdominal distress severe enough to 
be definitely identifiable as abnormal ; gross rectal 
bleeding; definite change in bowel habits. An 
adequate examination should include: digital 
rectal and sigmoidoscopic examination; barium 
enema with air contrast studies. The technique 
of these examinations is discussed in detail. 
Hemorrhoids should be considered a s>'mptom of 
rectal or colonic disorders until proved other- 
wise. Growth and spread are more rapid in 
younger patients. Anemia and weight loss have 
no prognostic value. Carcinoma of the right half 
of the colon has a slightly better prognosis than 
that of the left. In general, the majority of can- 
cers of the colon causing symptoms for a year or 
more are incurable. The various operative tech- 
niques are discussed. Poor late results are due to 
advanced tumor spread rather than 'poor tech- 
nical methods. Illustrative statistics of incidence 
and survival are quoted. — D. A. S. 


Dallos, Arthur [New York, N. Y.]: Submucous 
hponia of transverse colon with intussuscep- 
lion. Am. J. Digest. Dis. 14: 345-348, Nov- 
* 947 - — Case report. 

Duran-Jorda, Frederic [Ancoats Hosp., Manches- 
ter, Eng.]: Hislopathology of the semisqua- 
mous epithelial layer in the colon. Rev. Gas- 
troenterol. 14: 595-602, Sept., 1947. 

Hallendorf, Leonard C. [Hershey Hosp., Musca- 
tine, Iowa] : One stage resection of the sigmoid 
colon with primary end-to-end anastomosis 
for malignancy: case report. J. Iowa State M. 
Soc. 37: 534-538, Dec., 1947. 

Hoffman, John M. [Vet. Adm. Hosp., Portland, 
Ore.] : Tumor intussusception. A report of two 
cases. Northwest Med. 46; 950-953, Dec., 1947. 
— Carcinoma of the cecum. 

Jameson, James W., & Mullins, Clinton R. [Con- 
cord Hosp., Concord, N. H.] Carcinoma of the 
colon and rectum. New England J. Med. 237: 
699-702, Nov. 6, 1947. — Over a lO-yr. period 
71 cases of carcinoma of the colon and rectum 
were seen. Of these, 49 seemed operable; 4 were 
not treated radically. 45 were operated on for 
cure, with 1 postoperative death (2% mortality). 
28 were treated 3 or more yrs. ago, with 13 still 
living and well {46% 3-yr. survival rate). Of 18 
cases seen 5 or more yrs. ago, 1 1 were treated 
for possible cure,' and 7 palliatively; 5 survived 
5 yrs. or longer. The results leave much to be 
desired but are not wholly discouraging. — Atilh. 
Summ. 

Judd, Edward S., Jr. [Mayo Clin., Rochester, 
Minn.]: Resection of the cecum and right 
portion of the colon for malignant tumor. J. 
Kansas M. Soc. 48: 444-450, Oct., 1947. 

Lazarus, Joseph A., & Marks, Morris S. [New 
York, N. Y.]: Benign intestinal tumors of vas- 
cular origin. Surger)' 22: 766-779, Nov., 1947. 
— Case report and review of literature. 

Lowman, Robert M., & Mendillo, Anthony J. 
[Grace-New Haven Community Hosp., New 
Haven, Conn.]: Polypoid cecal masses pro- 
duced by invaginaled appendiceal stumps. 
Connecticut State M. J. 1 1 : 736-739, Sept., 
1947 - 

Maisel, Bernard, & Foot, N. Chandler [N. Y. 
Hosp. & Cornell Univ. M. Coll., New York, 
N. Y.]: Multiple pelj-posis of the colon with 
malignant change involving colon and appen- 
dix. Case report. Ann. Surg. 126: 262-269, 
Sept., 1947. 

Mayo, Charles W, [Mayo Clin., Rochester, Minn.]: 
The surgical treatment of carcinoma of the 
right part of the colon. Minnesota Med. 30: 
H97-1201, Nov., 1947 - 

Mellzer, Adolph, & Hackel, Donald B. [Beth 
Israel Hosp., Boston, Mass.]: Foreign body per- 
foration of the sigmoid simulating carcinoma. 
Am. J. Surg. 74: 824-826, Dec., 1947. — Case re- 
port. 
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Pemberton, J. dej. [Mayo Clin., Rochester, Minn.]: 
The elTecl of chemollierapy on surgery- of 
malignant lesions of the colon. Proc. Staff 
Meet., Mayo Clin. 22: 561-565, Dec. 10, 1947. 

Ravdin, I. S.; Zintel. Harold A., & Bender, 
Doris H. [Schs. Med. &; Hosp., Univ. Pa., Phila., 
Pa.]: Adjuvants to surgical therapy in large 
bowel malignancy. Ann. Surg. 126: 439-447, 
Oct., 1947. 

Strelinger, Alexander [Elizabeth, N. J.]: Deo- 
colic fistula due to cancer of the descending 
colon. Operative results. Am. J. Digest. Dis. 
14: 371 - 373 ) 1947. — Case report. 

Thorek, Philip [Chicago, 111 .]: Partial colectomy 
with partial hepatectomy. Carcinoma of the 
splenic flexure with solitary liver metastasis. 
J. intemat. Coll. Surgeons 10: 606-610, Sept.- 
Oct., 1947. — Case report. 

Windham, Samuel W. ; Ellis,. John T., & La- 
tiolais, S. G., [Dothan, Ala.]: Combined colos- 
tomy and Miller-Abbott tube in the prepa- 
ration of left sided colon lesions for surgery. 
South. Surgeon 13: 745-751, Oct., 1947. 


RECTUM AND ANUS 

Abel, A. LawTence [Eng.]: Carcinoma of the 
paroophoron, invading the rectum. Proc. Roy. 
Soc. Med. 40: 834, Nov., 1947. — Case report. 

Binkley, George E., & Deddisli, Michael R. 
[Mem. Hosp., New York, N. Y.] : Complications 
of abdominoperineal resection of rectum for 
cancer. New York State J. Med. 47: 2547-2551, 
Dec. I, 1947. 

Cole, Clarence H. [Waterbuiy, Conn.]: Analysis 
of 34 cases of carcinoma of the rectum and 
rectosigmoid treated by one stage combined 
abdominoperineal resection, at the Waterbury 
Hospltal, 1940 to 1946 , inclusive. Connecticut 
State M. J. It: 808-813, Oct., 1947. 

Dukes, Cuthhert E. [St. Mark’s Hosp., London, 
Eng.]: An explanation of the difference be- 
tween a papilloma and an adenoma of the 
rectum. Proc. Roy. Soc. Med. 40: 829-830, 
Nov., 1947. — There is striking difference in the 
gross and microscopic appearance of a papilloma 
and an adenoma. The former is a soft, shaggv- 
tumor and is attached by a broad base extending 
over a wide area. The latter is a compact, 
rounded mass of glandular tissue, sessile at first 
but later attached by a relatively narrow pedicle. 
The difference in appearance is e.xplained on the 
basis of different sites of origin. The papilloma 
is derived from the surface epithelium of the 
mucosa, the adenoma from the glands. Diagrams 
are presented, tracing the evolution of each tv-pc, 
according to the author's conception. He believes 
that carcinoma is more likely to occur in an ade- 
noma than a papilloma. No cases are presented. 
—D. A. S. 

Gabriel, W. B. [St. Mark's Hosp., London, Eng.]: 
\ small high-grade carcinoma of the rectum 
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with extensive lymphatic spread. Proc. Roy. 
Soc. Med. 40: 833-834, Nov., 1 947. — Case re- 
port; colloid carcinoma. 

Gilclirist. R. K., & David, Vernon C. [Presby- 
terian Hosp. & Coll. Med. Univ. 111 ., Chicago, 
111 .]: .A consideration of pathological factors 
influencing five year survival in radical re- 
section of the large bowel and rectum for 
carcinoma. .Arm. Surg. 126: 421-438, Oct., 1947. 
— Two hundred cases of large intestine carci- 
noma were resected more than 5 vts. ago when 
in a stage permitting a reasonable chance of 
cure. .All surgical specimens were cleared, the 
Ivmph nodes dissected under transillumination, 
and the microscopically involved nodes charted 
by the authors' 1938 method. In all, 1 14 patients 
were alive 5 to i o yrs. : those in whom no lymph- 
node metastases could be found in the surgical 
specimens had a 5- to lo-yr. survival rate of 
78.5%, showing what can be accomplished by 
earlier diagnosis: where lymph-node metastases 
had occurred, 44.8/c survived for 5 yrs. There 
were 112 extraperitoneal rectal carcinomas; 41 
intraperitoneal (those below the sacral promon- 
tory) ; 14 sigmoid tumors (those above the sacral 
promontory) ; 15 right colon (these include the 
first 3 in. of transverse colon) ; 18 left colon (aU 
remaining colon tumors). 

Prognosis, recurrence, and mortality rates in the 
different regions of the colon varied greatly: with 
node metastases, 37.5% of e.xtraperitoneal rectal 
and left colon carcinomas; 53 . 89 c of right colon; 
and 51.4% of intraperitoneal rectal and sigmoid 
cases were alive and well after 5 >ts.; without 
node metastases, the rates were 74.4% for e.xtra- 
and 90% for intraperitoneal. The recurrence 
rate was 43.5% for all e.xtraperitoneal (23.290 
local, 15.99c liver, 4.39c other sites), compared 
to 18% for all intraperitoneal tumors. If local 
recurrence be disregarded, prognosis in extra- 
peritoneal rectal carcinoma would be as good as 
elsewhere in the colon. 18 tumors were in the 
transverse or descending colon or at the splenic 
fle.xure; 8 patients had node metastases (44.49c) 
of whom 5 died of recurrence within 5 vts.; 3 
lived 5 >TS. (37.59c) in contrast to 80 9 i: of those 
without involved nodes. .Apparently resection had 
been too conservative here. 7 (4.69c) of 153 
with carcinomas below the sacral promontory had 
metastases to Ivmph nodes i to 5 cm. distal to 
the tumor. This occurs when there is Emphatic 
blockage and re-emphasizes the need for exten- 
sive resection in those having enlarged nodes and 
large tumors. The Emphatic spread is primarily 
embolic. The nodes in which the emboli lodge 
prevent further spread until they are completely 
overwhelmed by carcinoma; further spread is 
then through collateral channels; spread from 
node to node seems uncommon. Thus, involve- 
ment of a group of nodes within the field remov- 
able by surgery does not mean that a case is 
hopeless, but indicates the need for the widest 
possible resection of lymph nodes draining this 
area. 

Resection of fixed tumors and the adherent 
structures gives a better prognosis than might 
be e.xpected (4o9c 5-yr. survival) ; 2o9c died 
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postoperatively. Chemotherapy will undoubtedly 
lower this figure. 2 of 3 patients who developed 
rectal carcinoma while pregnant lived more than 
5 yrs., suggesting that the gloomy prognosis given 
pregnant women with neoplasms may not be 
justified here. Autopsy in it of 19 dying in the 
hospital after resection showed that the ordinar>' 
examination usually fails to demonstrate small 
metastases in the remaining retroperitoneal Ijraph 
nodes. Meticulous search of these tissues from 
the celiac axis to the base of the bladder and 
prostate was made in 8; 96 to 168 nodes were 
cleared in each autopsy specimen. In 4, metas- 
tases were found in nodes of the retroperitoneal 
tissues ; complete removal of all node metastases 
would have been obtained in 3 of these had the 
field of resection been 1.5 cm. wider. In 2, no' 
involved nodes tvere found in either surgical or 
postmortem specimens; in 2, none in the post- 
mortem specimen, although present in the sur- 
gical. New carcinomas developed in 7 resected 
cases. Of those who died of recurrence in less 
than 5 yrs., 2/3 died within 3 yrs., 1/3 between 
3 and 5 yrs. 6 who lived 5 yrs. developed recur- 
rences and were dead or dying in less than 7 yrs. 
Since an appreciable number recur in the 4th 
and 5th yr. after operation, nothing less than a 
5-yr. survival should be considered as a cure. 
Short-term survivals should not be included in 
discussions since they lead the general practi- 
tioner to false conclusions. 

This study indicates the need for the widest 
possible resection in carcinoma of the colon. 
Lesions which are partially or completely below 
the peritoneal reflection have a high incidence of 
local and liver recurrence, and “pull through” 
or “sleeve” resections are not much better than a 
local resection. The Miles operation seems to 
give the best chance of cure here. In intraperi- 
toneal carcinomas, the David extraperitoneal 
procedure will allow adequate resection in many; 
the abdominoperineal resection will give a 
greater chance of cure in those intraperitoneal 
lesions below the promontor)’ of the sacrum 
which are large or have palpably enlarged 
nodes. — C. ]. Miller, M. D. 

Giizzetta, P. C., Jr,, & Cole, W. H. [Univ. 111 . 
Coll. Med. & Res. and Ed. Hosps., Chicago, 111 .]: 
Carcinoma of the rectum and amis. Am. Prac- 
titioner 2 : 71-78, Oct., 1947. 

Hayden, E. Parker [Mass. Gen. Hosp., & Harvard 
M. Sch., Boston, Mass.]: Carcinoma of the 
colon and rectum. M. Rec. & Ann. 41; 362- 
366, Dec., 1947. 

Heyd, Charles Gordon [New York, N. Y.]: Sur- 
gical procedures for carcinoma of the recto- 
sigmoid and rectum. New York State J. Med. 
47 '- 2543-2546, Dec. I, 1947. 

Jackman, Raymond J. [Mayo Clin., Rochester, 
Minn.] : Submucosal nodules of the rectum : 
diagnostic significance. Proc. Staff Meet., Mayo 
Clin. 22: 502-504, Oct. 29, 1947. 

Kleckner, Martin S. [Allentown, Pa.]: Procto- 
logic surgery of the large bowel. J. A. M. A. 
135: 545-548, Nov. I, 1947.— Of 441 cases of 


cancer of the large bowel in the author's private 
practice over a 15-yr. period, 69% were deter- 
minable with the gloved finger; 10% of all cases 
operated upon survived 5 yrs. The majority of 
patients received salves, soapsuds enemas or sup- 
positories as initial treatment. X-ray studies were 
made in 17% of 294 rectal carcinomas whereas 
only a digital examination was neccssaiy for 
diagnosis. From careful questioning of 304 pa- 
tients, a change of bowel habits was the earliest 
s>’mptom obtainable, with bleeding and tenesmus 
following. When change in bowel habit was the 
second or third sj-mptom to appear, it was su- 
perseded by the aforementioned s>-mptomatology. 
The time interval between the appearance of the 
first symptoms and medical consultation was 
appalling. In 142 [46%] of 304 patients in which 
this time interval was definitely obtainable, the 
delay due to the patient’s fault was more than 
I yr. This indicates the great need for “jet pro- 
pulsion” methods in cancer education among the 
laity. In 70 [37%] of 189 seeking early advice 
from a physician there svas 1 2 mos. or more de- 
lay before surgical aid was urged, a fault of the 
profession. This poor record was due largely to 
wrong diagnosis and treatment (almost 23% of 
the cases). This is indeed a reflection on the 
status of the physician consulted, and he, alone, 
can correct this inexcusable calamity. The im- 
portance of proctologic, including sigmoido- 
scopic, examinations prior to all barium study of 
the colon and the value of taking specimens for 
biopsy is emphasized. — C. J. Miller, M. D. 

Marshak, Riehard H. [Mt. Sinai Hosp., New York, 
N. Y.]: Extrinsic lesions affecting the recto- 
sigmoid. Am. J. Roentgenol. 58: 439-450, Oct., 
1947. 

Maihewson, Carleton, Jr., & Richards, Victor 
[San Francisco, Calif.]: Resection of the rec- 
tum and rectosigmoid with primary extra- 
peritoneal end-to-end open anastomosis. West. 
J. Surg. 55: 473-480, Sept., 1947. — Recent 

studies indicate that l>'mphatic spread of rectal 
carcinoma laterally and downwards (Miles) oc- 
curs rarely and then only in very low-lying lesions' 
or in those in which the upward paths of the 
l>'mphatics have been blocked by extensive l^'m- 
phatic infiltration with tumor. To accomplish 
complete eradication all involved tissues must be 
e.xcised. This may be prevented by early blood- 
stream dissemination, so that early rather than 
radical surgery' is paramount. The relative merits 
of the combined abdominoperineal resection vs. 
those procedures directed toward preservation of 
the rectal sphincter is not argued, but a simple 
and safe method of resection with re-establish- 
ment of continuity of the bowel is presented in 
detail. Primary- anastomosis is particularly recom- 
mended in those cases demonstrating unresect- 
able metastases. To add a permanent colostomy 
to an incurable carcinoma is not justifiable if it 
can be avoided. The primary e.xtraperitoneal 
anastomosis is a modification of the standardized 
procedure: an open anastomosis is used with a 
two-layer closure, the inner consisting of con- 
tinuous chromic and the outer of interrupted 
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cotton sutures. All patients are drained from the 
sacral space through the perineum. TTie open 
anastomosis is chosen in preferenee to a closed 
technic because: one can determine the exact 
lowermost level of the lesion and transect the 
bowel at least 3 cm. below the point of invasion 
with carcinoma; minute poly^ps distal to the pri- 
mar>’ tumor can be recognized; the blood supply 
of the distal stump at the line of suture is not 
jeopardized by the clamps necessary to the closed 
technic; the discrepancy between the size of the 
lumen of the sigmoid and rectum to be anas- 
tomosed is easily and accurately overcome; an 
anastomosis over clamps is difficult. 

19 consecutive resections of the upper rectum 
and rectosigmoid with primary end-to-end anas- 
tomosis and preservation of complete sphincter 
control were performed with no hospital death. 
The procedure was carried out palliatively in 
6 patients. 2 patients have died since operation; 
autopsy showed no recurrence at the site of 
operation. Preliminaiy transverse colostomy was 
performed 7 times because of obstruction. Clos- 
ure of the colostomy was uncomplicated by stric- 
ture formation. — C. J. Miller, M. D. 

QEcononios, Doros [Hopitau.x, Paris] : Cancer 
double reclo-sigmoidien. [Double cancer of 
the rectosigmoid.] Bull mcd., Paris 6t: 385- 
3865 Sept. 21, 1947. — Case report. • 

FfcifTcr, Damon B. [Abington, Pa.]: Treatment 
of carcinoma of the rectum, M. World [N. Y.] 
65: 248-251, Sept., 1947. 

Roiiccbc, H., & Bourdais, R.: Considerations 
sur Ic cjiracterc familial ct liereditaire de la 
polyposc rccto-colique cssenticlle. [The he- 
reditary and familial character of essential 
rcctocolic polyposis.] Rev. gen. din. ct therap. 
61: 404-405, Sept. II, 1947. 

Spears, Mary M., & Pfeiffer, Mildred, C. J. 
[Woman’s M. Coll. Pa., Phila., Pa.]: The rela- 
tionship of anorectal lesions to disease in 
general. J. Am. M. Women’s A. 2 : 433-436, 
Oct., 1947. 

LIVER AND BILIARY TRACT 

Davis, W. D., Jr. [Tulane Univ. Sch. Med. & 
Ochsner Clin., New Orleans, La.]: Needle 
hiopsy of the liver. New Orleans M. & S. J. 
100: 159-163, Oct., 1947. 

Hager, Henry G., Jr. [Williamsport, Pa.], & Van 
Camp, Wesley [Pueblo, Colo.]: Primary carci- 
noma of the gall-bladder in a patient with 
congenital hemolytic jaundice. Ann. Int. Med. 
27: 823-827, Nov., 1947. — Case report and re- 
view of the literature. 

Herrera, Guillermo, & Pardo, Victoriano [Univ. 
Hosp., Univ. Habana, Cub.a]: A new method 
for biopsy of the liver. Arch. Path. 44: 393- 
395, Oct., 1947. 

Kuiiipe, Carl W'. ; Gall, Edward A.; Schiff, 
Leon; Mollc, W’illiam E. ; Safdi, Stuart A., & 
Steinberg, II. Harold [Coll. Med., Univ. Cin- 
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cinnati, & Cincinnati Gen. Hosp., Ohio]; Needle 
biopsy of the liser. 1 . General consideration*. 
Gastrocntcrologs' 9: 672-681, Dec., 1947. — One 
hundred ninety-five liver biopsies have been per- 
formed on 170 patients svithout any serious mis- 
hap. The lateral (intercostal) approach svas 
used in 180 and the Vim-Silverman needle in 
186. 8 cases are not included, since too little 
time has elapsed to svarrant evaluation. In 1 1 
cases the biopsy material was inadequate for 
diagnosis. Evaluation of diagnostic accuracy in 
19 cases could not be determined because of lack 
of satisfactory proof of the clinical condition. In 
85 cases the biopsy diagnosis svas in keeping with 
the clinical and laboratoiy findings. In 41 cases 
it was verified by autopsy or operation. In 8 
cases the biopsy failed to reveal the presence of 
the liver lesion or the complete picture of the 
liver disease subsequently demonstrated at au- 
topsy or operation. In 24 cases the results of liver 
biopsy corrected incorrect clinical diagnosis. Since 
deaths have been reported by other observers 
follotving cither needle or aspiration biopsy of 
the liver, caution should be exercised in the se- 
lection of cases and in the performance of the 
biopsy and the patient should be carefully ob- 
served after the procedure has been done. Final 
assessment of the safety and value of the pro- 
cedure must await more widespread experience 
with it. — Auth. Summ. 

Layne, John A., & Hildebrand, Eugene [Great 
Falls Clin., Great Falls, Mont.]: Primary carci- 
noma of the liver arising in the left lobe 
and simulating splenomegalia. Gastroenter- 
olog>- 9: 603-607, Nov., 1947. 

Leiter, H. E. [Mt. Sinai Hosp., New York, N. Y.]: 
Carcinoma involving the common bile duct. 
Report of four cases of successful resection. 
Surgery 22: 627-647, Oct., 1947 . — A detailed 
report of 4 cases with a comprehensive survey 
of the literature. 

Slallerly, R. V., & Reals, W. J. [Creighton Univ. 
Sch. Med., Omaha, Ncbr.]: Carcinoma of the 
exiraliepatic bile ducts. Nebraska State M. J. 
32: 395-396, Oct., 1947. — Case report and re- 
view of the literature. 

Stout, Arthur Purdy [Columbia Univ. & Presby- 
terian Hosp., New York, N. Y.]: Tumor 
Seminar. Careinoma (hepatoma) of liver. J. 
Missouri State M. .A. 44: 676; 678, Sept., 1947 

Volwilcr, Wade, & Jones, Chester M. [Mass. Gen. 
Hosp. & Harvard M. Sch., Boston, Mass.]: Tlie 
diagnostic and therapeutic value of liver 
biopsies — with particular reference to trocar 
biopsy. New England J. Med. 237: 651-656, 
Oct. 30, 1947. 

PANCREAS 

Bartlett, Marshall K. [Mass. Gen. Hosp. & Har- 
vard M. Sch., Boston, Mass.]: 'Tlie status of 
pancreaticoduodenal resection. S. Clin. North 
.America 27: 1032-1036, Oct., 1947. 
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Blain, Alexander W., & Jarrin, Nelson [Alex- 
ander Blain Hosp. & Clin., Detroit, Mich.]: 
Resection of the head of the pancreas for 
carcinoma. J. Michigan State M. Soc. 46: 
1175-1180; 1183, Oct., 1947. — Case report and 
discussion of the literature. 

Dashiell, Grayson F., & Palmer, Walter Lincoln 
[Frank Billings M. Clin., Univ. Chicago, 111 .]: 
Co-existence of pancreatic carcinoma and duo- 
denal ulcer: report of three cases. Gastroen- 
terolog>’9: 773-777, Dec., 1947. 

Gordon, Benjamin S., & Olivetti, Renzo G. [Vet. 
Adm. Hosp., Bronx, N. Y.]; Carcinoma of the 
islets of Langerhans. Review of the literature 
and report of two cases. Gastroenterology 9: 
409-424, Oct., 1947. 

Lopez-Kruger, Rodolfo, & Dockerty, Malcolm 
B. [Mayo Clin., Rochester, Minn.]: Tumors of 
the islets of Langerhans. Surg., Gynec. & Obst. 
85: 495-51 1 , Oct., 1947. 

MacKay, A. R. [Spokane, Wash.]: Carcinoma of 
the ampidla of Vater. Northwest Med. 46: 
865-867, Nov., 1947. — Case report. 

Nitshe, George A., Jr., & Suckle, H. M. [Univ. 
Wis. M. Sch. & State Wis. Gen. Hosp., Madison, 
Wis.]; Leiomyosarcoma of the ampulla of 
Vater associated with a tumor of the eighth 
nerve and neurogenic perforation of the duo- 
denum, Report of a case and review of the 
literature. Am. J. Clin. Path. 17: 827-833, Oct., 
1947 - 

Putzki, Paul S., & Scully, James H. [George 
Washington Univ.- Sch. Med. & Georgetown 
Univ. Sch. Med., Wash., D. C.]: Radical pan- 
creaticoduodenectomy for carcinoma of the 
ampulla of Vater and head of the pancreas. 
Report of a case. M. Ann. District of Colum- 
bia 16-; 485-491, Sept., 1947. 

Reynolds, John T., & Marlowe, William [Univ. 
111 . Coll. Med., & Res. & Ed. Hosps.; St. Luke’s 
Hosp., Chicago, 111 .]; The present status of 
pancreaticoduodenectomy for carcinoma of 
the ampulla of Vater and of the head of the 
pancreas. J. Intemat. Coll. Surgeons 10: 544- 
548, Sept.-Oct., 1947. 

Riffenburgh, R. S. [Pasadena, Calif.]: Islet cell 
adenoma of the pancreas. Am. Practitioner 2 : 
276-278, Dec., 1947. — Case report. 

Schafer, Paul W. [Univ. Kan. Sch. Med., Kansas 
City, Kan.], & Kozy, John S, [Univ. Chicago 
Clins., Chicago, 111 .]: Radical pancreatoduo- 
denectomy with resection of the patent por- 
tal vein. An experimental study. Surgery' 22: 
959.964, Dec., 1947. — Removal of carcinomas 
of the head of the pancreas is often inadequate 
for cure because of the proximity of the portal 
vein, which is either involved or passes close to 
or through involved pancreatic tissue. It seemed 
to the authors that combining present-day tech- 
nique of pancreatoduodenectomy with resection 
of the portal vein and establishment of a su- 
perior mesenteric-vena caval shunt would pro- 


vide adequate surgical treatment for these 
lesions. 6 healthy dogs were subjected to ligation 
of the portal vein and implantation of the distal 
cut end into the vena cava by use of a portal- 
vcin-covered vitallium tube according to the 
technique of Blakemore and Lord; the anasto- 
moses remained patent without thrombosis. 3 
dogs survived until sacrificed after 94, 128, .and 
140 days. 22 healthy dogs undenvent radical 
combined operation : resection of the major part 
of the pancreas, duodenum, and lower fifth of 
the stomach, an end-to-side gastrojejunostomy, 
then ligation of the portal vein and anastomosis 
to the vena cava, and finally a cholecystojeju- 
nostomy. The portal caval shunt became ob- 
structed in only i dog due to kinking of the 
mesenteric vein. 19 animals failed to surs-ive the 
operation or died svithin 7 days from a variety 
of causes: anesthesia, shock, peritonitis, aspir- 
tion bronchopneumonia, cholangitis with liver 
abscess, and distemper. Since the remaining 3, 
that lived 47, 84, and 34 days, all died from 
stomal ulcerations, it would seem that a more 
extensive gastrectomy or vagotomy is indicated. 
7 of the first 8 animals, anesthetized with intra- 
peritoneal nembutal, died within 24 hrs. after 
operation without regaining consciousness; ap- 
parently, liver function is sufficiently impaired to 
contraindicate the use of barbiturate anesthesia 
in this procedure. Ether proved satisfactory. 
Transfusion of large amounts of whole blood was 
necessary to replace blood lost into the visceral 
circulation during portal occlusion and into the 
inferior systemic circulation during caval occlu- 
sion. Thus a radical pancreatoduodenectomy 
with portal-vein resection is possible in the dog. 
—S. A. IFilkins, M.D. 


ENDOCRINE ORGANS 

Anderson, D. E., & Conrick, Victor [Univ. Syd- 
ney, Australia]: Malignant disease of the thy- 
nnis: a reviesv of its gross and microscopic 
pathology with report of a case. M. J. Aus- 
tralia 2: 420-426, Oct. 4, :947. 

Chiche, Parti: Sitr le collapsirs tensionnel spon- 
tane des snrrenalomes hypertensifs. [Spon- 
taneous hypotension in the course of hyper- 
tension due to a suprarenal tumor.] Paris 
med. 37: 466-469, Sept. 27, 1947. 

Goldner, Martin G. [Vet. Adm. Hosp., Fort 
Logan, Golo.]:Pheochromocytoma with dia- 
betes. A case report and discussion. J. Chn. 
Endocrinol. 7: 716-723, Oct., 1947. 

Horrax, Gilbert [Lahey Clin.; New England Bap- 
tist & New England Deaconess Hosps., Boston, 
Mass.]: The role of pinealomas in the caitsa- 
tion of diabetes insipidus. Ann. Surg. 126: 
725-739j Nov., 1947 - 

Maiiriac; Bergouignan, & Leger, H. [Hop. Saiiit- 
Andre]: Maladie de Cushing. [Cushing’s dis- 
ease.] J. de med. de Bordeaux 124: 448-458, 
Oct., 1947. — Case report. 
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Neinian, Ben H. [Chicago, 111 .]; Carcinoma of 
llie thjTmis. Proc. Inst. Med. Chicago i6: 
463-464, Nov. 15, 1947. 

Peterson, Lotvell, J. [Minneapolis Vet. .Adm. 
Hosp., Minn.]: Hyperparathyroidism. Journal- 
Lancet 67: 414-422, Nov., 1947. — Including tu- 
mors of parathyroids. 

Sevit, Simon, & Schorslein, J. [Mil. Hosp. Head 
Injuries, Wheatley, Eng.]: .\ case of pineal 
cyst. Brit. M. J. 2: 490-491, Sept. 27, 1947. 

Thompson, Willard O. [Univ. 111 . Coll. Med., & 
Henrotin & Grant Hosps., Chicago, 111 .]; Endo- 
crine problems after the age of forty-five. 
Geriatrics 2: 325-333, Nov.-Dee., 1947. — In- 
cluding relation of hormones to carcinoma of the 
prostate and brc<ast. 


CAROTID BODY 

HadjistamolT, Boyan [Sofia Univ., Sofia, Bul- 
garia]: Douhle-limed artery ligature. Early 
report. Plastic S: Reconstruct. Surg. 2: 239-442, 
Sept., 1947. 

Lahey, Frank H., & Warren, Kenneth W. 
[Lahey Clin., Boston, Mass.]; Tumors of the 
carotid body. Surg., G)-ncc. & Obst. 83: 281- 
288, Sept., 1947. — The diagnostic features and 
surgical aspects of 18 cases of carotid body tu- 
mor are presented with a discussion of the lit- 
erature. .All the tumors were benign. There was 
equal sex incidence and almost equal involve- 
ment of each side of the neck. Swelling in the 
neck was usually the only ssTOptom; others were 
pain, hoarseness and dysphagia. 3 tumors were 
compressible, thrill and bruit were found in 3 
and cranial nerve involvement in 2. Differential 
diagnosis with branchial cyst, aberrant th)Toid 
tumor and neurofibroma is discussed. Total ex- 
tirpation requires ligating the carotid vessels in 
about the cases. Therefore the authors urge 
preliminar)" graded compression of the carotid 
artery as a test of adequacy of the cerebral cir- 
culation. This has only positive value, as two 
postligation fatalities withstood preoperativc 
compression for 10 minutes 3 times a day with- 
out sjTnptoms. 5 tumors were removed without 
ligation with i death caused by internal carotid 
thrombosis following dislodgement of an arteri- 
osclerotic plaque. 5 tumors were not excised be- 
cause total removal required carotid ligation. 
Only the e.xtemal carotid was ligated in two 
cases, with no mortality. In 6 cases in which 
the common, internal and e.xtemal carotids were 
ligated, 2 died and 2 who recovered had tem- 
porary hemiplegia. Irradiation caused slight re- 
duction in size in 3 tumors. In view of the slow 
and relatively symptomless growth of these tu- 
mors and the hazards of combined common, 
internal and external carotid ligation, surgical 
removal necessitating this procedure is advised 
only in malignant tumors and only after graded 
carotid compression without s>mptoms. Small 
tumors not surrounding vessels and tumors that 
interfere vrith swallowing by bulging the pharyn- 
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goal wall inward should be removed. .All later- 
ally located, discrete, and movable neck tumors 
should be e.xplored.— .J. L. Perzik, MJD. 

Moritsch, Paul: Ein Fall von Karolisdrfisentu- 
mor. [.A ca.«e of carotid body tumor.] Krebs- 
arzt 2: 489-496, Nov., 1947. 

Wjudham, Norman [Sydney]: A carotid body tu- 
mor. M. J. .Australia 2: 548-549, Nov. i, 1947. 


THYROID 

Crile, George, Jr. [Cleveland Clin., Cleveland, 
Ohio]: Papillary carcinoma of the thyroid 
and lateral cervical region. So-called “lateral 
aberrant thyroid.’’ Surg., G}'ncc. & Obst. 85: 
757-766, Dec., 1947. — Twenty-one cases of 
papillary carcinoma of the thjToid and lateral 
cervical region arc reported. .All patients have 
been followed from 5 to 21 >ts. or their death; 
only 3 have died from cancer, i with local re- 
currence in the thvToid, 2 with distant metas- 
tasis, 9, 15, and 19 years, respectively, after the 
original thyroidectomy, i patient who has re- 
fused all treatment is living and well 27 >ts. 
after the appearance of lateral cervical nodules 
and 21 yrs. after these nodules were proved to 
be papillary tumors of the thsToid. .A 5->t. 
period is useless in judging the results of treat- 
ment of papillary carcinoma of the thsToid. 20 
or more >ts. may be required before one can be 
sure that the patient is cured. 

In 16 consecutive cases with papillary tumors 
of the lateral cervical region, a primary tumor 
in the thyroid was found on careful e.\amina- 
tion. The lateral cervical nodules are probably 
mctast.iscs from a tumor of the thvToid rather 
than primary congenital tumors. Lateral cervical 
tumors may continue to form until the primary 
tumor in the thvToid is removed. Following this 
no more lateral cervical nodules appear. In the 
few cases in which x-rav’s have been given, the 
results have been disappointing. Those of exci- 
sion of the primary tumor and the lateral cerv- 
ical and mediastinal metastases have been ex- 
cellent: 4 patients who had 20 or more lateral 
cervical and mediastinal nodules are well and 
free of recurrence for from 6 to to vts. after 
operation. The lateral cervical nodules rarely 
invade muscles or blood vessels, hence block 
dissection of the neck is unnecessary. Since most 
patients are young women, it is an advantage 
to operate through a thjToidectomy incision or, 
in the more extensive cases, through an incision 
parallel to the stemomastoid. The tumor in the 
thjToid may be very small and often is not pal- 
pable before operation; sometimes it was not 
found until the posteromedial surface was ex- 
posed. TTie tumor usually is scarred or calcified 
and may not enlarge appreciably over a period 
of many years although it continues to give 
rise to lateral cervical metastases. Regardless of 
the histology of the tumors and regardless of 
their apparent hopelessness as suggested by the 
e.xtent of metastasis, the primary tumor in the 
thjToid and the lateral cervical and mediastinal 
metastases should be excised. — Auth. Summ. 
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Graham, J. M., & McWhirler, R, [Edinburgh, 
Scotland]: Carcinoma of the thyroid. Proc. 
Roy. Soc. Med. 40: 669-680, Sept., 1947. — 
After analysis of 144 consecutive cases of can- 
cer of the thyroid, of which 97 were histolog- 
ically proved, the authors suggest certain cri- 
teria for the selection of treatment. The aver- 
age age was 60 yrs. with a range of 18 to 93; 
ineidence, 3.6 females to i male whereas that 
of simple goiter in this nonendemic area was 9 
females to i male. Histologically the cases (79 
of 97) were divided into adenocarcinoma 
(23%), papillary adenocarcinoma (16%), and 
undifferentiated carcinoma (61%). Carcinoma 
arising in fetal adenoma was included in these 
3 groups. Squamous metaplasia was not classi- 
fied as a specihe entity, for it was always found 
to be associated with one of the other types. 
Sarcoma was considered to be very rare and the 
suggestive spindle- and giant-cell types were al- 
ways found in conjunction with cells of deHnite 
epithelial character. 

Papillary adenocarcinoma was the most slow- 
ly growing and least malignant type with an 
average history of 3 yrs.’ duration before re- 
porting for treatment. These were cystic or solid 
with late hxation and a preponderance of re- 
gional node metastases with rare distant vas- 
cular spread. Adenocarcinoma revealed an aci- 
nous formation with more frequent vascular 
invasion and local fixation. The average pre- 
clinic history was 1 1 mos. The largest group, 
undiflferentiated carcinoma, was the most malig- 
nant and rapidly growing tumor. Local fixation 
was extensive and frequent. Regional nodes were 
positive in 25% and distant metastases, in 16%. 
These frequently became inoperable in i to 2 
mos. after first seen. Histologically they were 
characterized by masses or sheets of spheroidal 
and polygonal cells with little or no stroma, 
often pleomorphic with giant cells. A brief but 
pertinent differential diagnosis is presented. 
Special emphasis is placed on some early clinical 
signs such as the appearance of a nodular goiter 
in a patient approaching middle age, and recent 
increase in size or alteration in outline and con- 
sistency of a goiter. 

An operable tumor is defined as one that is, at 
the most, only slightly fixed, with or without 
nonadherent unilateral IjTnph nodes. In this 
group (20% of the total 144 unsclected cases), 
they obtained 73% 5-yr. cures. In the inoper- 
able group where adequate x-ray treatment was 
given, 29% 5-yr. salvage was obtained. Using 
regression as a sole criterion in 64 inoperable 
cases receiving adequate x-ray treatment, they 
found that 55% (n cases) of the undifferen- 
tiated cancer group was extremely radiosensi- 
tive; histologically there was no differentiation 
between the two groups, but clinically the 9 
radioresistent ones had a longer history with 
either a pre-existing adenoma or a nodular 
goiter. Since no case treated by surgery alone 
survived 5 yrs., the 14.5% 5-yr. salvage in this 
group is considered to be the result of x-ray 
treatment. Some of these tumors were as sensi- 
tive as lymphomas. None of the similarly treated 
inoperable acinous adenocarcinomas (7) or 


papillar)- adenocarcinomas (3) were radiosen- 
sitive. Surger)- is recommended for all excisable 
tumors, even with limited fixation. If on one 
side only, the lobe should be removed with the 
isthmus. When the nature of a nodule is uncer- 
tain, a lobectomy should be performed. With 
unilateral vein or node involvement in the pres- 
ence of a slow-growing tumor, combined radical 
neck dissection and hemithyroidcctomy includ- 
ing the isthmus is suggested. Complete thyroidec- 
tomy is rarely indicated, for such extensive 
involvement usually means that complete exci- 
sion of the growth is impossible. Partial pallia- 
tive excision is done only in inoperable radiore- 
sistent tumors. Postoperative radiation, even 
though its added value is questioned in excisable 
adenocarcinomas or papillary adenocarcinomas, 
is nevertheless given in all cases; it should al- 
ways be given in undifferentiated carcinoma. In 
the inoperable, radiosensitive, undifferentiated 
carcinoma group, x-ray treatment offers the 
greatest salvage, even in the face of an acute 
emergency due to obstructive dyspnea wherein 
a tracheotomy might otherwise be performed. — 
S. L. Perzik, M. D. 

Payne, R. 1 ., Crane, A. R., & Price, J. G. [Nor- 
folk General Hosp., Norfolk, Va. and Pennsyl- 
vania Hosp., Philadelphia, Pa.]: Thioiiracil and 
carcinoma of the thyroid. Surgery 22: 496- 
501, Sept., 1947. — A case of early carcinoma of 
the thyroid is reported occurring in a diffuse 
toxic hyperplasia of the thyroid which was 
treated preoperatively with thiouracil and iodine. 
The question of the carcinogenic potentialities 
of thiouracil is raised. — Auih. Surnm. 

Rogers, Walter F,, Jr.; Asper, Samuel P., Jr., 
& Williams, Robert H. [Harvard M. Sch. & 
Boston City Hosp., Boston, Mass.]: Clinical sig- 
nificance of malignant neoplasms of the 
thyroid gland. New England J. Med. 237: 569- 
576, Oct. 16, 1947. — 544,918 admissions to 3 
large general hospitals on the eastern seaboard 
were analyzed; included were 3221 (0.59%) 

with goiters. A pathological diagnosis of malig- 
nant neoplasm of the thyroid gland was made in 
64 cases (1.99% of all with goiter). Tumors 
classed as highly malignant occurred in the 
majority who died of malignant neoplasms of 
the thyroid gland or had widespread e.xtcnsion. 
There were few deaths and the results of treat- 
ment were fairly satisfactory. Usually in those 
with tumors of moderate or low malignancy, 
single nodules, particularly in young people, 
should be removed as should any nodule show- 
ing an increase in size, firmness, or fi.xation. The 
authors concluded that not all nodular goiters 
should be removed because: i. The incidence 
of malignant neoplasms of the thyroid tvas low 
in clinical and autopsy material. 2. Operations 
on patients with nontoxic goiter are associated 
with a significant number of complications and 
are sometimes fatal. 3. Despite “prophylactic 
surgery on benign or clinically unsuspected mal- 
ignant goiters, lesions may later develop or fre- 
quently recur. [Other investigators report the 
incidence of malignant neoplasms of the thyroid 
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gland in nontoxic goiter as high as 17%: that 
the complications following operations on pa- 
tients with nontoxic nodular goiter can be 
minimal on a well-organized service; and that 
the recurrence or later development of malig- 
nant lesions would be an infrequent occurrence 
if the proper cancer-eradicating surgerj' is em- 
ployed immediately following “prophylactic” 
surgery that reveals a malignant lesion of the 
thyroid.] — A. G. James, M.D. 

FEMALE GENITAL TRACT 

Curtis, Arlluir H. [Moderator]: Panel discus- 
sion: sjniposiuni on gynecologic bleeding. 
J. A. M. A. 135: 564-566, Nov. I, 1947. 

Garcia, IVIaniicl, & Scblosscr, Joseph V. [Char- 
ity Hosp. La. & Tulanc Univ. Sch. Med., New 
Orleans, La.]: Radiotherapy for gynecologic 
cancer. New Orleans Jtf. & S. J. too: 141-148, 
Oct., 1947. 

Greene, M. S., & Pcchliani, B. HI. [Northwest 
Univ. M. Sch., Chicago, 111 .] : Vitamin B com- 
ple.v, menorrhagia, and cancer. A critical re- 
view. .Am. J. Obst. & Gyncc. 54: 611-617, Oct., 
' 947 - 

Isbell, N. Paul: Jewett, John F.; Allan, Mal- 
colm S., & Hertig, Arthur T. [Free Hosp. Wo- 
men, Broohline, & Hars’ard M. Sch., Boston, 
Mass.]: .A correlation between vaginal smear 
and tissue diagnosis in 1043 operated gyne- 
cologic cases. Am. J. Obst. & Gyncc. 54: 576- 
583, Oct., 1947. — .A study has been made of 
1045 vaginal smears and the corresponding uter- 
ine, cerv'ical and/or vaginal tissue sections. In 
1000 of these cases 60 malignancies of the 
uterus, ccr\-ix or vagina were encountered. 41 
cases of dehnite or questionable carcinoma-in- 
situ were discussed separately. In 40 cases of 
carcinoma of the cervix, 39 were found to have 
positive smears and i did not, an error of 2.5%. 
In 18 malignancies of the uterus, 15 smears 
were positive and 3 sverc negative, an error of 
16.6%. 2 carcinomas of the vagina were en- 
countered and both had positive smears with 
no error. The total error of positive cases called 
negative is 6.66%. In the remaining 940 cases 
with negative tissue sections there were 1 1 false 
positive vaginal smears; an error of 1.7%’. The 
total combined error of false positive and false 
negative smears is thus 1.5%. 4 incidental mal- 
ignancies ss'cre encountered including i each 
from the bladder, urethra, vulva and fallopian 
tube, 8 positive and 5 negative smears were en- 
countered in 13 carcinomas-in-situ of the cer- 
vix. Only I positive smear was found in 7 car- 
cinomas-in-situ of the endometrium. 4 positive 
smears were encountered in 13 questionable car- 
cinomas-in-situ of the cervix. No positive smear 
was found in 8 questionable carcinomas-in-situ 
of the endometrium. — Auth. Summ. 

Newman, Grace T. [Montclair, N. J.]: The vagi- 
nal smear as an aid in the diagnosis and 
treatment of gynecological conditions. M. Wo- 
man’s J. 54: 20-26, Oct., 1947. 
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Nolan, James F., & Stanbro, William [Mallin- 
ckrodt Inst. Radiol. & Wash. Univ. Sch. Med., 
St. Louis, Mo.]: Dosage calculations for vari- 
ous plans of intravaginal x-ray therapy. 
Radiology 49: 462-475, Oct., 1947. 

Pratt, J. P. [Henry Ford Hosp., Detroit, Mich.]: 
Bleeding associated with the menopatisc. J. A. 
M. -A. 135: 562-564, Nov. I, 1947. 

Wasson, W. Walter, & Greening, Roy [Denver, 
Colo.]: Further observations with intravaginal 
roentgen therapy of cancer of the female 
pelvis. Radiologs- 49: 452-461, Oct., 1947. 

VULVA 

Cunningham, Joseph A., & Hardy, Julian [Bir- 
mingham, Ala.]: Hidradenomas of the svilva. 
Report of four cases with an csaluation of 
them in the light of analogous breast lesions. 
South. Surgeon 13: 831-838, Nos’.,i947. — Four 
vulval sweat-gland tumors arc reported svith 
special reference to their similarity clinically 
and histologically to the intraductal papillaiy 
tumors of the breast. The analogy betsveen the 
breast and vulva is drawn — based on their sim- 
ilar cmbryologic origin. — Auth. Summ. 

McKclvcy, J. L. [Univ. Minn. M. Sch., Minne- 
apolis, Minn.]: The treatment of carcinoma 
of the vulva. Am. J. Obst. & Gi-ncc. 54: 626- 
635, Oct., 1947. 

Miller, Norman F. ; Parrott, Ma.x H. ; Stryker, 
Joan; Riley, Gardner M., & Curtis, Arthur C. 
[Univ. Mich., Ann .-Vrbor, Mich.]: Leucoplakia 
of the vulva. Preliminary report. Am. J. Obst. 
& G)ticc. 54: 543-560, Oct., 1947. — The pa- 
tients were divided into two groups: prestudy — 
143 seen prior to July, 1945; study — 36 sub- 
jected to careful scrutiny since Januar)- i, 1946 
(includes 25 patients from the prestudy category 
and II new patients seen in 1946). Prestudy 
Group: -Average age was 55.6 yrs., range 23 to 
80 yrs. One was pregnant. 94.2% were or had 
been married. 67.7% were parous; parity was 
unknown in ii.i%. S>-mptoms included pru- 
ritus vulvac (in 108, the most constant 
sjTnptom), irritation and burning, vaginal 
discharge, dysuria, pruritus ani, sulvar pain, 
bleeding and dysparcunia. Treatment varied. 
Excision or vulvectomy was done in 54 cases, 
svith 13 recurrences (24.7%). -After treat- 
ment, 35.5% were moderately to greatly im- 
proved, 14.6% were unimproved, ii.i% died, 
38.3% had no follow-up. The histologic ap- 
pearance of the h>pcrtrophic (leukoplakia) and 
the atrophic (kraurosis) phases of the condi- 
tion is illustrated and discussed. Study Group: 
No apparent relationship of co-existing disease, 
blood pressure, the peripheral blood picture, and 
vaginal secretions to the vulvar lesions was 
found. Emotional instability may be a factor in 
aggravating and prolonging the pruritic phase, 
but a cause and effect relationship cannot be 
assumed as yet. The role of chronic irritation 
as an etiologic factor has not yet been evaluated. 
Of 25 studied for allergic manifestations, 14 
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(56%) had no such histor)’, ii (44%) had an 
allergic background (2 of these were somewhat 
relieved of pruritus after removal of the offend- 
ing allergen). Blood-plasma vitamin-A deter- 
minations were made on 10 cases, 9 of which 
were within or above accepted limits of normal. 
Of 12, 6 revealed free HCl, 6 were achlorhy- 
dric. Blood-plasma ascorbic-acid levels were 
normal or higher in 14 of 22 patients. Urinar>’ 
estrogen assay was normal or above in 22 
(84%) of 26, and 23 had normal or above 
normal i y-ketosteroid levels. Urinary follicle- 
stimulating hormone determinations made on 20 
showed only 3 abnormal. As yet there is no en- 
tirely satisfactory cure for leukoplakia vulvae 
and the use of Alfa-Ray ointment, ascorbic acid, 
benadryl, chlorophyl ointment, lanolin, oretone, 
pyribenzamine and petroleum jelly have so far 
shown no real promise. No one remedy has been 
helpful for all patients. No surgery was per- 
formed on the study group, though the authors 
recognize its importance in treatment of malig- 
nant vulvar lesions. — /. A. Chamberlin, M.D. 

Wilson, Karl M. [Univ. Rochester, N. Y.] Mel- 
anoma of the vulva with report of two cases, 
J. Mt. Sinai Hosp. 14: 688-694, Sept.-Oct., 1947. 


CERVIX 

Arneson, A. N. [Edward Mallinckrodt Inst. Ra- 
diol., Wash. Univ. Sch. Med., & Barnard Free 
Skin & Cancer Hosp., St. Louis, Mo.j: Clinical 
diagnosis of carcinoma of the cervix. Radi- 
ology 49: 400-402, Oct., 1947. 

Ayre, J. Ernest [McGill Univ., Montreal, Que- 
bec]; Cervical cancer; a disordered growth 
response to inflammation in the presence of 
estrogen excess and nutritional deficiency. 
Cytological, clinical, nutritional, and patho- 
logic studies. Am. J. Obst. & Gyncc. 54: 363- 
390, Sept., 1947. — Cytology studies have been 
found valuable in early diagnosis of cervical can- 
cer and in estimating endogenous estrogen. Com- 
parative vaginal and cervical cornification counts 
have revealed greater concentration of estrogens 
in the cervix in 87% of cases studied. Some de- 
gree of chronic cervicitis is believed to be pres- 
ent in 4 of 5 adult cervices. Estrogen-fixation 
and concentration in infected cervical tissues is 
believed to be a growth-stimulating factor pre- 
disposing to cancer. Evidence of e.xcessive tissue 
estrogen has been found in 92% of 50 cervical 
cancers. Deficient urinary thiamine excretion 
has been found in 86% of 50 cervical cancers. 
10% of 50 controls showed the same deficiency. 
Riboflavin deficiency was found in 38.8% of 
cancer cases, and in 6.8% of the controls. Stud- 
ies of cervical biopsies illustrating abnormal 
growth proliferation in the presence of cervi- 
citis, excess tissue estrogens, and low thiamine 
excretion are presented. Partly by speculation, 
partly by interpretation of evidence presented, 
an attempt is made to correlate infection, ex- 
cessive tissue estrogens, and nutritional defi- 
ciency in the production of cervical carcinoma 
of the squamous type. The possible concentra- 


tion of estrogen around ccr^'ical cancer lesions 
arouses great hope for improved therapy with 
radioactive isotopes. Just as thyroid cancer mav 
succumb to radioactivated iodine, so also may 
the selective affinity of estrogen for proliferating 
niiillerian tissues enable successful treatment of 
cancer of the cers'ix. — Auth. Summ. 

Bayer, Richard: Die Wirkting der erztmngenen 
Hypoglykiimie aiif das Genitalkarzinom der 
Frau. [The effect of forced hypoglycemia on 
carcinoma of the fenmle genitalia.] Krebs- 
arzt 2: 425-442, Oct., i 947._A diabetic diet 
(vegetables, 400 gm. meat and 80 gm. oil [4 
white bread units], with insulin, t.i.d., in in- 
creasing daily doses of from 4 to 68 units) was 
given 75 patients svith cervical, and 7 with uter- 
ine carcinoma. The patients were either un- 
treated or (16) previously treated with x-rays. 
Concomitant “Orthner” ligation of the hypo- 
gastric arteries was done in some. Cancer-tissue 
necrosis was visible by the 4th day, most marked 
in the primary' tumor but exerting some effect 
on metastatic tissues. This was accentuated by 
Orthner’s ligation which was performed on pa- 
tients not primarily operable but in whom li- 
gation would not possibly produce peritonitis. 
Treatment should not exceed 3 wks. and should 
be followed by a Freund-Kaminer diet. — M.C.J. 

Bchney, Charles A. [Univ. Pennsylvania, Phila- 
delphia, Pa.]: Transvaginal high voltage ther- 
apy for the treatment of carcinoma of the 
cervix. S. Clin. North America 27: 1550-1554, 
Dec., 1947. 

Bowen, Charles F. [Columbus, O.]: Vaginal in- 
fections and cancer of the cervi.v. Clin. Med. 
54: 281-287, Sept., 1947. 

Bowing, Harry H. [Mayo Clin., Rochester, Minn.] : 
Intracavitary radium therapy for carcinoma 
of the uterine cervix. Radiology 49; 406-410, 
Oct., 1947. — Intracavitary' radium therapy has 
been used at the Mayo Clinic for 30 yrs. If all 
zones of the tumor are accessible, treatment is 
classified as complete and designed for cure; 
otherwise, as limited, for palliation. However, 
limited therapy may be extended according to 
subsequent indications. Radium therapy is usu- 
ally administered with an applicator containing 
one or more platinum tubes of 50 mg. radium 
sulfate each. Doses of 300 to 400 mg. hrs. are 
applied in 3 to 24 hrs. every i to 7 days over 
a period of 10 to 21 days. Doses in mg. hrs. 
to the zones of the treatment area are: 2100 
to the vaginal zone, 1400 to the distal cers'ical 
zone, and 2000 to 2400 to the intrauterine zone. 
All treatment is given with the patient in the 
knee-chest position, considered superior for visu- 
alization and more accurate irradiation of the 
lesion. Supplementary roentgen therapy, which 
overlaps radium therapy by a few day's, consists 
of 500 r to 700 r (in air), produced by 200 
kv. and filtered with 0.75 mm. Cu and i.o mm. 
Al, to 2 anterior and 2 posterior fields, repeated 
after 3 mos. 1450 cases -were treated by this 
method between 1915 and 1929. Of 264 cases 
treated between 1915 and 1919, 14.4% were 
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living 3 or more yrs.; of 522, between 1920 and 
>924, 35-4% i snd of 585, between 1925 and 
1929, 42.7%. Improvement is attributed to bet- 
ter visualization of the lesion and more aecuratc 
placement of the radium. 

Data on followed cases revealed 69.2% of 
13 eases with Stagc-I lesions living 5 or more 
yrs.; 60.2% of 78 with Stagc-II lesions; 29. 79 ^^ 
of 753 with Stage-Ill lesions; and 6.5% of 138 
with Stage-IV lesions. The importance of ad- 
ministering complete courses of treatment is 
stressed. 52.9% of 565 traced patients who re- 
ceived a complete course of radium therapy sur- 
vived 3 or more yrs. compared with 21.4% of 
739 traced patients who received limited ther- 
apy. The author emphasizes that radium tech- 
nique must be fle.xiblc to produce the most bene- 
fit and contends that radium and roentgen ther- 
apy should be used in complcmcntaiy fashion. — 
S. A. Wilkins, M.D. 

Brewer, John I. [Chicago, 111 .]: Carcinoma of 
the cervix; surgical aspects. Radiolog)' 49: 
404-405, Oct., 1947. 

Ernst, Edwin C. [Barnard Free Skin & Cancer 
Hosp., St. Louis, Mo.]: Improved methods of 
intravaginal roentgen and radium therapy in 
carcinoma of the cervix. Radiolog)- 49: 425- 
428, Oct., 1947 — ^Two improved models of com- 
bination cervical radium applicators and expand- 
ing colpostats are reported. Each has a cervic.il 
stem, at the base of which is an expanding col- 
postat with 4 or more capsules or radiation cen- 
ters. Once the cervical stem has been inserted, 
the colpostat is expanded by long applicator 
rods until the 7 to 9 vertical and horizontal ra- 
dium sources arc spread i cm. apart into the 
fomiccs and parametrium, thus more accurately 
placed and spaced than by other methods; 
neither tissue necrosis nor localized “hot spots” 
have been observed. The applicator can be in- 
troduced easily and quickly with less radiation 
exposure to the operator and assistants. Plastic 
translucent cones with lead-lined inserts arc 
described for transvaginal x-ray therapy in cervi- 
cal carcinoma. The cones can be heated and 
molded to the particular shape, size and diam- 
eter of the vaginal vault. Better visualization of 
the lesions is afforded and identification of land- 
marks helps to minimize overlapping of mul- 
tiple fields. Adequate protection of adjacent 
structures is obtained by auxiliar)' metallic cones 
and lead inserts. Clinical studies over a 2-yr. 
period suggest the advantages of these methods 
but final evaluation is deferred. — S. A. Wilkins, 
M.D. 

Glalthaar, E. [Univ. — Frauenklin. Zurich, Swtz.]: 
Uber Regeneration und Neoplasie an der 
Portio. [Regeneration and neoplasia of the 
cers-ix.] Schweiz. Ztschr. f. Path. u. Bakt. 10: 
25-35, 1947 — A. review. The study of the regen- 
eration of the epithelium in the region of the 
external uterine orifice, the frequently aD-pical 
differentiation which takes place there during 
regeneration, has enlarged our insight into the 
genesis of carcinoma of the cervix. Recent ex- 
perimental studies on the genesis of cancer are 
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in agreement with the view that cervical cancer 
results from the chronic action of nonspecific 
carcinogenic factors that induce and maintain 
an increased tissue regeneration. — Auth. Summ. 

Goldbergcr, Morris A., & Minlz, Nathan [Mt. 
Sinai Hosp., New York, N. Y.]; Early carcin- 
oma of the cervix; its pathological and clin- 
ical aspects. J. Mt. Sinai Hosp., 14: 784-792, 
Sept. -Oct., 1947. 

Griinberger, Viktor: Beitrag zn den Friihsymp- 
tomcn des Kollumkarzinoms. [Early symp- 
toms of carcinoma of the cervix.] Krebsarzt 
2: 387-398, Sept., 1947.— A 3-yr. (i 943 -i 945 ) 
statistical study of 222 cases is presented in 
great detail. Highlights arc greatest frequency 
between 40-60 yrs. but range from i in early 
2o’s to I in early 8o’s. Stage I, 46 (20.7%); 
II, 96 (43.3%); 80 (36%). Of 46 in I, 

43 operable (97.4%); II, 81 {82.7%); HI, 17 
(21.2%). In I and II patients were inoperable 
because of heart disease, old age, etc.; Ill, usu- 
ally carcinoma too far advanced. Incidence of 
stage III increased with increase in age. 109 
(49.1%) presented themselves within a few days 
to 3 mos. of first S)'mptoms observed: then in 
stage I, 25; H, 45; HI, 39, of whom 29 were 
inoperable. First s)Tnptom: 180 (81.1%) hem- 
orhage — 54.4% post-, 45.6% prc-mcnopausal : 
discharge, 126 (56.7%); loss of weight, 95 
(42.8%); pain, 119 (53.6%). 180 had been 
pregnant one or more times. Of 193 studied 
histologically, 116 (60.1%) had squamous-ccll 
carcinoma. Those seen after S)'mptoms had been 
present 3 mos. were in Stage I, 62.59!: ; 11 , 
42.59!); Ill, 46.69!'. Of 149 who had seen a 
physician prior to coming to the Clinic, 88 were 
examined promptly. The other 61 were given 
all manner of treatments: drops, pills, physical 
therapy, etc. — M.C.J. 

Griinberger, Viktor: Sellene Metastascnbildung 
nach opcricrleni Kolliimkarzinom. [Rare lo- 
cation of nietastascs following carcinoma of 
the cervix removed operatively.] Krebsarzt 2 : 
459-465, Oct., 1947. 

Gurskis, Eugenia E. ; Beaver, Donald C., & Nel- 
son, Harry M. [Woman’s Hosp., Detroit, Mich.] : 
Tlie microscopic criteria for the diagnosis of 
early carcinoma of the ceivix uteri. Surg., 
Gyncc. & Obst. 85: 72 7 - 733 , Dec., 1947. 

Harris, William, & Silverstone, Sidney M. [Mt. 
Sinai Hosp., New York, N. Y.]: Radiation 
therapy for cancer of the cervix with an 
analysis of the fundamental dosimetry. J. Mt. 
Sinai Hosp. 14: 369-382, Sept.-Oct., 1947. 

jenkinson, E. L.; Pirkey, E. L., & Hamemik, 
F. J. [St. Luke’s Hosp., Chicago, 111 .]; Five- 
year end-results in the treatment of carci- 
noma of the uterine cervix. Radiology 49: 415- 
418, Oct., 1947. — Ninety-eight cases of squa- 
mous-cell carcinoma of the uterine cervix were 
treated between 1935 and 1941. The 5-)T. sur- 
vival in 75 traced cases (76.59!) of total) is 23 
(30.6%); 7 (779!)) in 9 cases with Stage-I le- 
sions, 7 (87.5%) in 8 of Stage-II; 8 (26.6%) 
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in 30 of Stage-Ill; and i (3.5%) in 28 of 
Stage-IV. Treatment of the typical case is out- 
lined. Almost all receive 3000 to 4000 mg. hrs. 
radium by the gynecologist i to 3 wks. before 
x-ray therapy is instituted. Via 3 anterior, 3 
posterior portals and i anterior vaginal portal, 
8800 r (measured in air) is given in doses of 
200 r through one portal daily for a calculated 
tumor dose of 4800 r. The rays are produced 
with 200 kv. p. and a Thoraeus filter (0.25 
mm. Cu, 0.45 mm. Sn, and i.o mm. Al) and 
an h.v.l. of 1.9 Cu used. In Stagc-III and -IV 
lesions, an additional 4800 r is given after 6 
mos.; complete hysterectomy is recommended in 
Stage-I and -II lesions without evidence of ex- 
tension in the interval. The advantage of heavier 
filtration than is used in most clinics is suggested 
by a table of comparative results with different 
filters. Contact therapy, substituted for radium 
in 5 cases of this series, is preferred because of 
the ease of controlling penetration and directing 
the beam. — S. A. Wilkins^ M.D. 

Lainpe, Isadore [Univ. Hosp., Ann Arbor, Mich.]: 
Some aspects of the results of radiation treat- 
ment of carcinoma of the cervi.v uteri. Am. 
J. Roentgenol. 58: 651-662, Nov., 1947. — The 
survival e.xperience in carcinoma of the cervix 
uteri following radiation treatment at the Uni- 
versity of Michigan, calculated on an “abso- 
lute” basis, is presented for each of the 12 
yrs., 1932 to 1943, inclusive, by means of sur- 
vival curves (total number of patients, 1225). 
Comparison of results for each of the 12 yrs., 
following elimination of the effect of variation 
in frequency distribution of anatomical extent 
by means of the so-called “standardiacd” sur- 
vival curve, demonstrates the “absolute” 5-yr. 
survival percentage to have risen from 20-25% 
for the yrs. 1932 to 1935, inclusive, to above 40% 
for the yrs. 1938 and 1939. Study of the 4-, 3- 
and 2-yr. survival curves indicates that this gain 
is essentially maintained for the yrs. 1940 to 
1942, inclusive. — Auth. Sumin. 

Malinert, Alfons: Triasoperalion: Neurolomie- 
Vasoligatur-Driisenausraumung als Kombina- 
tionsoperation bei fortgeschriltenem Karzi- 
nom des Collumiiteri. [Neurotomy, vasoliga- 
tion, and dissection of the lymph nodes as a 
combined operation in advanced carcinoma 
of the cervi.v.] Krebsarzt 2: 473-480, Nov., 
1947. — Treatment included extraperitoneal pel- 
vic s>'mpathectomy, vasoligation and radical e.x- 
cision of iliac and other regional l>-mph nodes, 
even when not showing carcinomatous infiltra- 
tion. (Chemotherapeutic irradiation and dietetic 
adjustments will be reported later.) Discharge 
and hemorrhage decreased, pain was mitigated 
provided the nert'e plexuses were not already 
involved. — M. C. /. 

Masson, James C., & Judd, David B. [Mayo 
Clin., Rochester, Minn.]: Epithelioma of the 
uterine cervix. J. Mt. Sinai Hosp. 14: 483- 
490, Sept.-Oct., 1947. — Carcinoma of the cervix 
is not seen any more frequently today than it 
was 25 yrs. ago; and the present increase in 
deaths from uterine cancer is real, not apparent. 


Etiological factors are discussed. Histological ap- 
pearance is of more prognostic value than the 
extent of local growth. Epidermoid carcinoma 
(90% of cervix cancers) has a graver prog- 
nosis than adenocarcinoma. 82 % of cervix can- 
cers are inoperable tvhen first seen. The results 
following surgical resection plus irradiation arc 
so good that further trial is justified in spite of 
the good results following irradiation alone. 
Even in small lesions only radical surgery is 
justified. The Wertheim technique is preferred 
to the Schauta vaginal operation. The Taussig 
operation is not used. Including hospital mor- 
tality, of 63 patients treated by ^Verthcim hys- 
terectomy plus irradiation, 73% lived 5 yrs. as 
compared to 38.9% of 18 treated by operation 
alone. A course of irradiation is often given 6-8 
wks. preoperatively. At operation the local lesion 
is destroyed by cauter)’ or zinc chloride. Post- 
operative irradiation should always be given. If 
progress is to be made in treatment of cervix 
cancer, it will be the result of specific treatment 
not known today and tvill be prophylactic 
against predisposing factors. — D. A. S. 

Miller, James Raglan [Hartford, Conn.]: A con- 
tribution to the technique of removing large 
cervical fibromyomas. J. Mt. Sinai Hosp, 14: 
5 >5-5 '9) Sept.-Oct, 1947. — Six case reports. 

Ncary, G. J. [Mt. Vernon Hosp. & Radium Inst., 
Northwood, Middlesex, Eng.]: Physical aspects 
of intracavitary radium treatment of carci- 
noma of the cervi.v uteri. Part III. .4 netv 
applicator. Brit. J. Radiol. 20: 454-469, Nov., 
1947- 

Parsons, Langdon [Mass. Gen. Hosp., & Harvard 
M. Sch., Boston, Mass.]: Cancer of the cervi.v. 
Observation on the effect of x-ray therapy on 
regional nodes. S. Glin. North America 27: 
1231-1239, Oct., 1947. 

Regato, J. A., del [Ellis Fischcl State Cancer 
Hosp., Columbia, Mo.] : Transvaginal roentgen 
therapy in carcinoma of the cervix. Radiol- 
ogy 49: 413-414, Oct., 1947. 

Scarborough, J. Elliott, &: Brown, Robert L. 
[Emory Univ. Sch. Med., Atlanta, Ga.]: Carci- 
noma of the cervi.v. J. M. A. Georgia 36: 385- 
392, Oct., 1947. 

Siebert, Walter J. [St. Louis, Mo.]: Pathologic 
aspects of carcinoma of the cervi.v uteri. 
Radiology 49: 403, Oct., 1947. 

Simon, L. G. [South Norwalk, Conn.]: The man- 
agement of cancer of the cervix uteri. Con- 
necticut State M. J. II : 741-742, Sept., 1947- 

Speert, Harold [Roosevelt Hosp., New York, N. 
Y.]: Cervical cancer in young girls. -Am. J. 
Obst. & Gynec. 54: 982-986, Dec., 1947. — Re- 
port of 2 cases; adenocarcinoma in a girl 12 
yrs. of age, and epidermoid carcinoma in one 
19 yrs. of age. 

Turner, George [El Paso, Tex.]: Radiation treat- 
ment of cancer of the cervi.v. Texas State J. 
Med. 43: 452-457, Nov., 1947. 
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reason to believe that the results from primarj’ 
surger>’ even in early cerv'ical cancer would be 
superior to radiotherapy, which generally pro- 
duces 65 to 80% 5-yr. cures. — S. A. Wilkins, 
Jr., M.D. 

Holman, Albert W., & Schirnier, Elizabeth H. 
[Portland, Ore.]: Tlie results of three live-year 
studies of hydatid mole and chorionepithe- 
lionia on the Pacific Coast. West. J. Surg. 55: 
525-537, Oct., 1947 . — A resume of three 5-yr.. 
studies based on questionnaires answered by 
surgeons and obstetricians having case history 
records of chorionepithelioma or hydatid moles: 
426 hydatid moles, 107 chorionepitheliomas, 67 
of which followed hydatid moles. [The authors 
did not themselves verify the diagnoses patho- 
logically — in many instances no such examina- 
tion was made, the diagnosis resting on preg- 
nancy tests or clinical historj'. Perhaps this ac- 
counts for the large number of chorionepithc- 
liomas listed and the reported low mortality — 
2% in the last 5-yr. study on 50 so-called cases 
of chorionepithelioma, a condition which has 
a inown mortality of almost 100%.] — D. A. S. 

Jones, Harold O. [Northwest. Univ., Chicago, 
111.]: Early diagnosis of carcinoma of the 
uterus — the physician’s responsibility. Texas 
State J. Med. 43; 449-452, Nov., 1947. 

Kanipernian, George [Harper Hosp., Detroit, 
Mich.] Carcinoma of uterine fundus. Treat- 
ment by hysterectomy with preoperative radi- 

' ation with radium and snpervoltage roentgen 
therapy, and postoperative radiation with 
supervoltage roentgen therapy. J. Mt. Sinai 
Hosp. 14: 401-41 7, Sept.-Oct., 1947. — Of 23 
cases of carcinoma of the uterine fundus treated 
by hysterectomy, with pre- and postoperative su- 
pervoltage .x-ray therapy, 2 showed evidence of 
recurrence within the ist yr., and died during 
the 2d. Of those treated 5 or more yrs. ago, 
90% survive free of recurrence (i survived 8 
yrs., then died after operation for carcinoma of 
the colon; because of its histologic and clinical 
characteristics, this is considered as a new pri- 
mary carcinoma). Of all 23, 19 (91%) are free 
from recurrence, although about half are not yet 
among the 5-yr. survivals. All cases were early 
and grade I clinically (uterus about normal 
size). Microscopically, the series was about 
equally distributed among grades I, II, and III. 
Of grade I, suix'ival was 100%; i each of grade 
II and III died of recurrence. There was no 
evidence that preoperative radiation caused ad- 
hesions in these cases. — Auth. Concl. 

Klempner, Emanuel [New York, N. Y.]: Chori- 
onepithelioma: hormonal studies and patho- 
logical findings. J. Mt. Sinai Hosp, 14: 793” 
797, Sept.-Oct., 1947. — Case report. 

Mintz, Maurice E. [Netv York, N. Y.]: Uterus di- 
delphys with endometrial polyp in left uterus. 
J. Mt. Sinai Hosp. 14; 807-808, Sept.-Oct., 
1947- — Case report. 

Novak, Emil [Baltimore, Md.]: Cancer of the 
uterus. J. A. M, A. 135: 199-206, Sept. 27, 


1947- — No marked improvement in the control 
of cancer of the uterus has been achieved re- 
cently. In 1944 no less than 17,153 women died 
thereof compared with 16,516 in 1941. grow- 
ing conviction e.\jsts that the cause of cancer is 
intracellular not extrinsic, but that extrachromo- 
somal factors do play some part. Probably the 
change affects a group of cells rather than a 
single cell and a common denominator is pres- 
ent, The genetic factor must be of considerable 
importance: in some it is so strongly developed 
that cancer will arise without extrinsic irrita- 
tion : in others, only if an extrinsic factor is pres- 
ent as ivcll: and in still others it ufl! not arise 
regardless of the local irritation. The role of 
ovarian hormones in the genesis of cancer of the 
uterus is still unproved. ,A,s long as uncertainty 
e.xists, hoivever, estrogen therapy should be held 
to a minimum or avoided in those with a heredi- 
tary tendency to cancer or svho may be consid- 
ered to have a predisposition because of other 
conditions such as late menopause, functional 
uterine bleeding, or endometrial hyperplasia. 

Cer\’ical carcinoma is a disease of long dur- 
ation. The beginning stage, preinvasive carci- 
noma, is curable by simple complete excision; 
further study usually reveals definite invasive- 
ncss. Colposcopic examination and the Schiller 
test have little %-alue except that the latter may 
suggest points for biopsy when there is no gross 
lesion. The need for expert cytological examina- 
tion is the chief disadvantage of the \-aginal 
smear. It may be useful for screening, with a 
central agency for interpretation. Biopsy rem.tins 
the most important diagnostic procedure. Treat- 
ment of cen-ical carcinoma is now passing into 
the phase of combined preliniinarj- radiation and 
surgejy for Stage I and 11, with radiation alone 
for the more advanced. The plan of preliminary 
radiotherapy and the scope of radical surgery is 
still unsettled. A large cuff of vaginal mucosa 
should be removed because of frequent recur- 
rence here. Meig’s experiment of radical oper- 
ation and extensive node dissection is laudable 
and the results trill be of interest. Pelvic nodal 
involvement occurs in a high proportion of his 
series. This combined plan cannot be applied 
to more than 29%. Thus for the great major- 
ity radiotherapy remains the method of choice. 
Because of the marked variation in lesions 
classed as League of Nations I and 11, a new 
subdivision is offered: Stage 1(a), preinvasive 
lesions; Stage 1(h), lesions not over i cm.; 
Stage 1(c), lesions limited to tljc cervi.x but 
larger than i cm. Stage II, large lesions of 
part, or of the whole, of the cervix with moder- 
ate vaginal or parametrial infiltration. Stages 
III and IV, as they are. Because of the relative 
ease of estimation, vaginal and parametrial in- 
filtration is a more useful index of clinical stage 
than pelvic brnph-node involvement. The gen- 
erally accepted treatment of corporeal carcinoma 
is combined surgerj- and radiotherapy, panhw- 
terectomy being the more important part. Pre- 
liminary radiation lessens the hazard of oper- 
ative procedures and improves the final results 
but introduces a delay of 6 to 8 weeks. 

Cancer detection cfinics ser\'e a useful func- 
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tion liv rrrnlini: \»i<lr inlrrr^t nniont: woiiirn 
niid rn^iirini: n i'oiii])rtrnl qv iirrolocir r\,niiiina- 
lion c\fn iiionllu tliat tlir r.irly Ir^intu 
nin\ I'r (Irircird in a liii:ld\ rnr,d)lr ^tnt;r. An 
inrrrn'i' in llu' ph^irian’' frrlint; of i)rr'onal 
rf'pon'il'ilitv to In' pntirnt \'oidd drrrr.nr tlir 
drla\'' in rail) dini:no'i'. — ,\t. It’. Sifnini, 

Odrll. l.O'trr 1 ).. iK .''rolt. Jo>.opli [I'niv. IIo'p', 
I'niv. low.i, Iona Cat\, Iona]: An inquiry into 
llio caii»r» for lilcoilinc from ntrriiK* iiijo- 
inala. J. Kama' M. .Soc. .j!): .').t7-.'l.)0, Drr.. 
'P- 17 - 

Oo>-lcrlinf:cn. 1 ’. H. [I’irtoria, S. .\frira]: (airri- 
noma of the rorpn*- iilrri. South .\friran M. J. 
It: .\’ov. 'ii, to} 7 - 

IVar'on. Ilomrr I.. [Miami, I’la ]: Mnltiplr rnrri- 
nonialn of llir nlrni«. Soutli. .M. J. .jo; 7:n- 
73;. Srpt . 1917. (Ia«r of forvi'lim; 'rpiainoii' 
rarrinoma of rir\i\ and adrnorarrinoina of 
roqiii' ntrri. 

Srhinkclo. Otto [l.'niv.-rranrnl.lin . X’irnna. .\u'- 
tria]: I.iii .\nt:ioni>oni dr» r.iidonirtriiim*. 
[,\n .ancioinj oma tif tlir rndonirtritim. I 
^V irn. I.lin. \Vchn<rhr. f,o: (ii7-fitn. Srpt. to, 
'P- 57 - 

Topporada. II. K. [ratoni, 1 l’ni\ Ho'p' . .\lr\. 
andria, Kc'pt]: drsrnrralion of ntorinr 

fihroinjontala. Ilrport 'if n ra*r. J. Ro> 
F.optian Nf. .\ 30; .)7ti-,jn'„ Ort . ip.57. 

(IVAHY AM) l Al.I.OPnN Tlllli; 

.\n'lrrn». (- J. [Norfoll, N’a]: Krnkrnlirrc Ui- 
inor. pritnarj. r'dlon*np rrporl. Sontli .M. J 
.40: 8rio-87o, Ort , 1057 

llirkcr-. W'illiani: .‘*aIijonn, I’liilifi, i\ Saadrli, 
.\rif [.\in. Uni' Ilrirut, .Svria]: (franiihoa roll 
liinior of llir 'oarj. N’irrinia M Month!' 7.}: 
500-;, 12, Nov., 1957 - I no cal'- report'. 

f^T'ananch. Harold N. [DrOonrr' Ohn , Cancin- 
nati, Ohio]: I)."K<'rniinonia of «i'arj. .\ni J 
Surrr. 74: 854-833, Drr, 1947 - Ca'r rrjKirt 

Hard.'. Julian I’.. 'V T'miIo. .\rtliiir I-'. [Hirtninc- 
harn fr Talladrtra, ,\la.]: Arrlirnohhi->t«ima. 
With ra>-o rrport. J. M. .\ .State .\la. 17: 123- 
128, Oct., 1947. 

Ilartlcj, n. I,. [Univ. Livrrjiool, Fm;]: O'nrian 
tnniour«. M. Pre" 218: 241-245, Sept, to, 

1947. — .\ review. 

Jennin;:-, W. I>. [Daytona Beach, Fla.]: .Ma»rii- 
linirin;; Innior of the o'ara. Heport tif n ra»e. 
J. Florida M. A. 34: ifio-iGi, Sept., 1947. 

Kri's, ISrimo R. [New V’orfc, N. Y.]: Neopla-in 
of a ••iipcrnninerar} o'ary. Report of l«o 
ea'e--. J. Mt. Sinai Hosp. 14: 798-801, Srpt.- 
Oct., 1947. 

Lo'cli, W.: Uher das ninli^rnc Cliorionepillie- 
lioni iler Tube. [.Malignant rliorionepillie- 
lionia of the lube.] Krehsaivt 2: 449-459, 

Oct., 1947. — Report of 2 cases. 
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Mnrek. Cliarlei R., i\- I’billipo, Malcolm D. 
(Harford Mem. Ho'p., Havre dr Grace, Md.]: 
Hj«sermluoma of the o\nry in a 7 -jenr-oId 
ebild. Am. J. Oh't. S, G>nec. 54: 893-894, 
Nov., 1947. 

Miller, Aribnr: Grajrel, Da'id IM.; .Srliiffer, 
Mortimer. 4*C Ro-enblalt, Philip [Jewish Hosp. 
Brookbn, N. Y.]: A'lenoeareinoma tiri«inf: in 
an endonielrini es«l of the 'isary. Am. J. Ohst. 
S. G'nee. 541 1022-1027, Drr., 1947. — Case rr- 
port and rr'irw of the literature. 

Norn. I-]rne«l I).. \ Da'i'on. Rirluird M. [Chi- 
raeo, 111 .]; Pleiirl»j with effn^ion n««orinled 
nilli p'eudomiieinou* r; •tadenomn. (Meic'n 
»;niIrome). Di'. of Ghrst 13; 423-433, Srpt.- 
Orl , 1917. Ga'e rrporl and survr' of the lit- 
erature. 

No'.'ik, Kniil [John' Hopt.irn M. .Srh , Baltimore, 
Md.]: Ailenoarnntliornn of osnrs nri«inc from 
endonielrini rj«l. nilh report of a rn«e. J. 
Nft. Sinai Ho'p. 14; 329-333, Srpt. -Ort., 1947. 

INioIe. Gliarle* J'. [Ml. Sinai Ho'p., New ^’orl:, 
N. Y.]: Ruptured rirrmoid e;»t. Gn«e report. 
J. Mt. .Sinai Hosp. 14: 809-811, Sept. -Oct., 

' 917 - 

Qiiinland. William S.. A .S|. Hill. Inn R. [.Mr- 
harr-'- M. Goll , Na'h'ille, Trim,]: (’.>»tie tern, 
tiiina (dermoid e;»l) of the 'isnry. A •tudj 
of .">2 ra«e». South. M. J. 40: 908-914, Nov., 
'PIT- 

Rncin*. .\Ie\ II.. iS (Irnne. Robert 1 ). [Cool. 
C'luntv Ho'p , Chiiaeo, III]: (’--I'rmons br- 
lunnciiim.n of the fnllo|>ian tube. .\m. J. Ohst. 
.k G'liec. 34: 883.888, Nov., 1947 — .\ ca'e of 
ravrrnou' hrmaiu’ioma of the fallopi.in lube i< 
rrjKirird, the first to ajip-ar in the literature. .-\ 
brief di'cti'iion of the p.ilhoernr'is indicates the 
lesion i' a true nroplaim. — . 4 at/;. Sti’r.rn. 

R'lper. C. J. [Ja'l>er, Ga]: ArrIienobla«loina. J 
.M .\. firoreia 38; 393-39}, Gel., 1947 —Case 
rrporl. 

.''ora*lo, I'.: .S'nn;ljk»en ailiriilnmn liars irini- 
nen inuna»arjnkn« snimen repeaminen. [.-\n 
unusual orrurrrncr of rupture of an ovarian 
tumor (dermoid rsst) in the course of jiarluri- 
tion ] Duodrrim 83: 737-787, I9}7. 

GK.MTOUKIN.VKV TRACT 

D.inl, Riebaril V., sV MrDonnbI, John R. [.Maso 
Clin., Rochester, Minn.]: Dlapno-i* of ninlip- 
nant le-ion* of the uriniirs trart bs niean« of 
iniero-eiqiir examination of rentrifiiped nri- 
nars -ediment. Proc. Staff Meet , Maso Clin. 
22: 382-38G, Srpt. 3, 1947. — Prelirninarj- rrport 
Techniques are presented for cjtolopic study of 
urinars sediment, to to 20 cc. of urine are col- 
lerled in equal amount of 93'i^c alcohol. This 
is crnlrifuKed for 3 minutes at 15,000 and the 
.supernatant fluid decanted. For slainint; with 
rnetlijlrne blue the sediment is spread on a 
slide, allosved to dry, then 'Ferry's poI> chrome 
mctli)lcnc blue applied lightly w-ith a glass rod. 



CANCER May 1948 


154] 

The slide is rinsed in i % sodium chloride and 
mounted in Brun’s glucose-glycerin-camphor 
medium. For staining with the Papanicolaou 
technique the slides are prepared with egg al- 
bumin. For fat staining with Sudan IV, the 
urine is collected without alcohol and the smears 
are fixed in io% formalin. The cytologic criteria 
for the identification of cancer cells is based 
on ( I ) the nucleus (size, anisonucleosis, poiki- 
lonucleosis, hyperchromatosis, fragmentation, 
multiplicity) (a) the nucleolus (multiplicity, 
variations of size, hyperchromatosis) and (3) 
the cytoplasm (fat-filled, basophilic reactions. 
Photomicrographs of urinary sediment contain- 
ing cells of carcinoma of the prostate and car- 
cinoma of the bladder are shown . — ]. P. IVozen- 
crajt, M.D. 

Kittredge, W. E. ; Henthorne, John C., & White- 
head, Mark [Tulane Univ. Sch. Med. & Ochs- 
ner Clin., New Orleans, La.]: Glandular niela- 
plastic malignancy in the urinary tract. Re- 
port of 4 cases. J. Urol. 58; 282-288, Oct., 
•947- — Four cases of glandular carcinoma of 
the urinary tract, illustrating the difficulty of 
determining whether an adenocarcinoma is pri- 
mal*)' or secondary in this location, have been 
reported. In i, the tumor of the bladder was 
probably metastatic from a carcinoma of the 
colon. In 2, the adenocarcinoma probably arose 
from plaques of urinary tract epithelium which 
had undergone metaplasia to the secretory 
type. In r, metaplasia of the epithelium to the 
secretory type evidently occurred in an infiltrat- 
ing transitional-cell carcinoma. — Auth. Summ. 

KIDNEY 

Berelervide, Enrique A., & Reboiras, J. J. 
[Ramos Mejia Hosp.]: Rndiolerapia y nefrcc- 
tomia asoci'adas in el iratamienlo de un adeno- 
sarconia de rinon. Curacion aparente a los 5 
anos. [Radiotherapy and nephrectomy in the 
treatment of an adenosarcoma of the kidney. 
Apparent cure for 5 years.] Arch, argent, 
de pediat. i8: 145-158, Sept., 1947. — Case re- 
port. Fibromyoblastic adenosarcoma. 

Burgess, C. M. [The Clinic, Honolulu, Hawaii]: 
Wilms’s tumor: report of three year cure. 
J. Urol. 58: 412-416, Dec., 1947. 

DeMuylder, Charles G. [Louvain, Belgium]: Neu- 
rogenesis observed in a mixed Grau'itz-Wilms 
tumor. Arch. Path. 44: 451-458, Nov., 1947. 

DeWan, Charles H., & Mcltzer, Saul B. [Guth- 
rie Clin., Sayre, Pa.]: Primary renal neo- 
plasms. Guthrie Clin. Bull. 17: 90-95, Oct., 
1947- 

Esersky, Gerry L.; Saffer, Sidney H.; PanolT, 
Charles E., & Jacobi, Mendel [Beth-El Hosp., 
Brooklyn, N. Y.]: Wilms’s tumor in the adult: 
review of literature and report of three addi- 
tional cases. J. Urol. 58; 397-411, Dec., 1947. 

Lazarus, Joseph A., & Marks, Morris S. [New 
York, N. Y.]: Renal hemangioma. Urol. & 


Cutan. Rev. 51: 500-509, Sept., 1947.. — Case 
report & review of literature. 

Lownes, John B.; Baron Samuel, & Lipscluilz 
Harold [Jewish Hosp., Philadelphia, Pa.]-’ 
Hemangioma of the kidney: report of two 
cases. J. Urol. 58: 417-423, Dec., 1947. 

Liidden, T. E., & McDonald, John R. [Mayo 
Clin., Rochester, Minn.]: Diagnosis of tumors 
of the kidney by cytologic investigation of 
jirinary sediment. Proc. Staff Meet., Mayo 
Clin. 22: 386-390, Sept. 3, 1947. — Preliminary 
report. Cancer cells were found in the urinary 
sediment prior to operation in 2 cases of papil- 
lary carcinoma of the renal pelvis proved by 
operation. A photomicrograph of a hyperne- 
phroma cell in the urinai-)' sediment is shown. 
The most useful cytologic criteria of malignancy 
arc increase in the size of nuclei in proportion 
to size of cells and hypercliromasia of nuc- 
lei. — /. P. Wozencraft, M.D. 

URETER : BLADDER : URETHRA 

Allen, Edgar V.; Pratt, Joseph Hyde, & Tliomp- 
son, Gershom J. [Mayo Clin., Rochester, 
Minn.]: Segmental compression of iliac ar- 
tery by a metastatic malignant lesion: re- 
port of a case. Proc. Staff Meet., Mayo Clin. 
22: 525-526, Nov. 12, 1947. — Presumably pri- 
mary carcinoma of the bladder. 

Barringer, Benjamin S. [New York, N. Y.]; 
Twenty-five years of radon treatment of can- 
cer of the bladder. J.A.M.A. 135; 616-618, 
Nov. 8, 1947. — This study is based on 298 per- 
sonal patients, whose vesical cancers were be- 
lieved to be confined to the bladder, and who 
were treated with radium. 255 were histologically 
diagnosed as cancer (inch 7 with at)pical papil- 
loma classified by the author with papillary 
carcinoma) ; 43 had inadequate pathological 
reports. There were 35.7% 5-yr- cures in these 
255 cases; in 113 graded cases, the 5-yr. cures 
were: 5570, grade I; 327®, grade II; ii7o, 
grades III and IV combined. In tumors graded 
by pathological examination modified by the 
clinical estimate, there were 52% 5-yr. cures in 
papillary cancers and 23% 5-yr. cures in in- 
filtrating cancers. Screened radon seeds of 1.5 
me. (placed about 0.75 cm. apart, implanted 
throughout the tumor, extending to its edge, 
at a depth detennined by the estimated de- 
gree of infiltration) were xised in all vesical 
cancers inch papilloma with at)pical cells in 
which the tumor was in or on the trigone or 
ureteral orifices or internal urethra. Seeds were 
inserted near a ureteral orifice without hesita- 
tion, although the possibility of resultant ure- 
teral narrowing had to be kept in mind. 

The need for careful follow-up for the treat- 
ment of the complications of radium therapy 
and the need to distinguish between living 
tumor, stone formation, and postradium slough 
arc pointed out. Partial bladder excision was 
reserved for cancers involving the vault; total 
cystectomy, for tumors having multiple points 
of origin in the bladder. Large single infiltrative 
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cancers occupying a large part of the bladder 
and extending to the vesical base were usually 
considered incurable by any type of treatment. 
The importance of complete clinical examina- 
tion of the tumor in conjunction with the path- 
ological examination is stressed. — 11 '. F. ll'hil- 
more, M.D. 

[In the “Abstract of Discussion” (pp. 621- 
622), Barringer (.Attending Surgeon, Urological 
Service, Memorial Hospital until 1942) refer- 
ring to Marshall’s paper, “.A Comparison of 
Radiation and Surgers- for Cancer of the Blad- 
der,” (J..A.M..A. 134: 501-507, June 7, 1947) 
says, “I doubt the accuracy of his published 
results.” Marshall’s paper shows that of 300 
consecutive cases of bladder cancer treated at 
the New York and Memorial Hospitals from 
1932 to 1938, inch, only 6^0 of the irradiated 
cases were free of tumor at 5 yrs., and only 
17.5% surs’ivcd 5 yrs.; there was no sponta- 
neous disappearance of untreated cancer al- 
though about 10% might survive 5 yrs. Ap- 
proximately 80% of those irradiated die within 
5 yrs., in contrast to go'/r of those not treated. 
:NIorbidity in both the treated and untreated 
series was decidedly high. The average survival 
of those irradiated was 24.5 mos.; of those un- 
treated, 18.8 mos. — in comparison to a life ex- 
pectancy of about 15 yrs. in the same age group 
of the general population. .All the untreated pa- 
tients must have died with cancer, although not 
necessarily of carcinomatosis. In 43% of the 
autopsies of irradiated patients, metastases were 
not sufficiently developed to be discovered — in- 
dicating that they did not die of carcinomatosis, 
but primarily of sepsis and upper urinary-tract 
obstruction. The survival rate among those ir- 
radiated was better when the cancer graded i 
or 2 (although less than half lived 3 yrs.) than 
when it graded 3 or 4. A small number of ro- 
yr. survivals indicated that irradiation may cure 
cancer of the bladder, although such results arc 
uncommon. All treated tumors received radon- 
seed implantation w'ith or without additional 
e.xtemal irradiation. Occasionally irradiation was 
omitted but it was considered the treatment of 
choice, and enthusiasm for it was high. The 
lesions were all proved neoplastic by biopsy. 
Cases of papilloma were excluded, although a 
few with atypical features may have crept into 
the group classified as cancer. (Results of treat- 
ment of bladder cancer by fulguration, seg- 
mental resection, and total cystectomy with di- 
version of the urinary' stream were briefly dis- 
cussed. A small and recent series having had 
segmental resection was presented as well as a 
group of patients having had uretero-intestinal 
anastomosis and total cystectomy.) 

Barringer’s criticisms of Marshall’s article 
are: (i) The variety of treatment received by- 
the patients in Marshall’s series: Some patients 
were treated with radium, some with external 
irradiation, some with both, some with neither. 
Marshall makes note of this in his paper; a re- 
check of the 1932-1938 vesical cancer cases at 
Memorial Hospital by’ the professional statisti- 
cian shows that 91.3% received irradiation. (2) 
The possible presence of some atypical papil- 
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lomas in Marshall’s series: This is acknowledged, 
although Marshall made efforts to exclude all 
cases except cancer. However, the inclusion of 
papillomas would tend to improve over-all re- 
sults. (3) The fact that Marshall personally 
treated none of these cases: Marshall, having 
treated none of the cases personally, might be 
considered to be in an ideal position for com- 
piling the results objectively. (4) The incorpora- 
tion of Barringer’s private cases in Marshall’s sta- 
tistics: For many years it has been the policy 
of Memorial Hospital to make available, for 
study by all staff members, records of all pri- 
vate cases in its files. 

Barringer’s cases are drawn from 25 yrs. of 
radon treatment of cancer of the bladder: Mar- 
shall’s cases from the years 1932-1938, inclusive. 
(The comparable number of cases in the two 
series, 298 and 300, respectively, is purely coin- 
cidental.) Barringer’s series is composed of per- 
sonal cases in which the tumor was believed to 
be confined to the bladder; Marshall’s scries is 
composed of unsclccted and consecutive cases of 
bladder cancer and includes many palliativcly 
treated and far advanced cases. There would 
seem to be little basis for attempting to compare 
or reconcile two so widely divergent papers. 

Through the courtesy of Dr. Allen O. Whip- 
ple, Clinical Director of Memorial Hospital, the 
following compilation by the Statistics Depart- 
ment of Memorial Hospital has verified Mar- 
shall’s figures: 

Department of Statistics 
Memorial Hospital 
Five-Year End Results 

This scries consists of all cases of cancer of the 
bladder, unsclccted and consecutive, early and 
advanced, admitted to Memorial Hospital dur- 
ing the years 1932-1938, inclusive. All patients 
reported as cured have been proved microscopi- 
cally to have cancer. Lack of pathological proof 
docs not exclude failures. 


Total Number of Patients Ad- 
mitted 254 

Indeterminate Group 26 

Determinate Group 228 

Total Number of Failures in 

Treatment 214 

Free from Cancer at Five 

Years or More 14 

Net Five-Year Successful End 

Results 14/228= 6.1% 

Five-Year Survivals: 

Total patients surviving 

five years or more 32 

Five-Year Survival Rate.. 32/228=14.0% 


Barringer is entitled to his opinion regarding 
the significance of Marshall’s figures; but the 
fact that Marshall’s cure rate is 0.1% less and 
his survival rate 3% more than those of the 
professional statistician is hardly a maj'or in- 
accuracy.] 

Baurys, William, & Manley, R. Maxwell [Guthrie 
Clin., Sayre, Pa.]: Primary carcinoma of the 
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ureler. Willi a case report. Guthrie Clin. Bull. 
17: 72-79, Oct., 1947. 

Dreiling, David A., & Hjiiian, A. [Mt. Sinai 
Hosp., New York, N. Y.]; Hyslerecloniy and 
total cystectomy ivitli bilateral iireterocuta- 
neous implantation for carcinoma of the blad- 
der. Secondary iireterosigmoidal anastomosis 
for complicating ureterovaginal fistula. J. 
Urol. 58: 435-440, Dec., 1947. — Case report. 

Fort, Adolfo: Carcinoma polimorfo de la vejiga. 
(Polj-morphous carcinoma of the bladder.) 
An. de cir. [Argentina]: icz: 272-277, Sept., 
1947 - — Case report. Primarily adenocarcinoma. 

Higgins, Charles C. [Cleveland Clin., Cleveland, 
O.]: Total cystectomy for carcinoma of the 
bladder. J. A. M. .A. 135: 619-622, Nov. 8, 
1947 - 

Hundley, J. Mason, Jr., & Hunter, Janies S., 
Jr. [Univ. Md. Sch, Med., Baltimore, Md.]; 
Primary carcinoma of the ureter: presenta- 
tion of a case. J. Urol. 58; 176-181, Sept., 
1947 - 

Kretschmer, Herman L. [Chicago, 111 .]: Rhabdo- 
myosarcoma of the bladder. Report of a case 
and review of the literature. Arch. Path. 44: 
350-355, Oct., 1947. 

Lenz, M. ; Cahill, G. F.; Melicow, M. M., & 
Donlon, C. P. [New York, N. Y.]; The ireat- 
ment of cancer of the bl.idder by raHhint 
needles. Am. J. Roentgenol. 58: 486-492, 

Oct,, 1947. — Forty-four patients with micro- 
scopically proved cancer of the urinary bladder 
in or near the trigone were treated 5 to 15 yrs. 
ago with suprapubic cystostomy and implanta- 
tion of radium needles. 34 died presumably of 
persisting or recurring cancer, and i died 1 5 yrs. 
after treatment, no cancer being found at au- 
topsy. 9 patients arc living, and appear free 
from clinical evidence of cancer. Extensions out- 
side the bladder wall and involvement of the 
ureters were signs of poor prognosis. Results 
were best in small papillaiy tumors, though some 
of the larger infiltrating cancers responded well 
to the treatment. .A tumor dose of 8000 yr 
seems preferable to smaller doses. — Auth. Stirnm. 

Lower, William E., & Hausfeld, K. F. [Cleveland 
Clin., Cleveland, O.]; Primary carcinoma of 
the male urethra: report of 10 cases. J. Urol, 
58: 192-206, Sept., 1947. 

Marshall, Victor F. [Cornell Univ. M, Coll.: 
N. Y., & Mem. Hosps., New A'ork, N. Y.]: 
Transplantation of the ureters and total cys- 
tectomy. J. Urol, 58: 244-249, Oct., 1947. 

Pilcher, Frederick [Calgaiy, Alta.]; Primary car- 
cinoma of the ureter. Canadian M. .A. J. 57; 
240-243, Sept., 1947. Report of 3 cases. 

Samuel, Eric [Johannesburg, S. Africa]; Tiie radi- 
ological features of vesical leiomyoma and 
leiomyosarcoma. Case report. Brit. J. Radiol. 
20: 423-425, Oct., 1947. 
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Med., Univ. Penn. & Phil. Gen. Hosp.]: Tram 
uretliral resection and deep x-ray therapy ip 
the surgical management of cancer of 

Sf "• «S'«4 oi! 


Vallett, Brice S. [Wilmington, Del.]: Uretero 
inlestin.al anastomosis with total cvslcctoniv 
m vesical carcinoma. Delaware State M t 
19: 194-197, Oct., 1947. ■ • 

Walker, Kenneth; The treatment of inoperable 
vesical carcinoma. M. World [London] 6-- 
428-430, Nov. 28, 1947. '■ 

Ward, R. Ogier, el al.; The treatment of seri- 
oils tumours of the bladder. Brit. J. Urol. 19- 
144-171, Sept., 1947.- — StTuposium at Annua] 
Meeting of the British Association of Urolorical 
Surgeons. 


Zaslosv. Jerry, & Priestley, Janies T. [Afavo Clin 
Rochester, Minn.]: Primary carcinoma of the 
nmle urethra. J. Urol. 58: 207-21 1, Sept. 194- 


PROSTATE 

Baines, G. H. [Birmingham United Hosp., Ala.]: 
Carcinoma of the prostate. Birmineham M. 
Rev. 15; 177-181, Oct., 1947. 

Birdsall, Joseph C. ; Carcinoma of the prostate 
with an evaluation of its present day man- 
agemeni. Philadelphia Med. 43: 197, igg 

Sept. 27, 1947. 

Bnchert, Walter I.: Culp. David A., & Jones. 
George H. [Geisinger Mem. Hosp., Danrillc, 
Pa.]: Carcinoma of the prostate gland. An 
analysis of 135 consecutive cases. Pennsylvania 
M. J. 51: 165-173, Nov., 1947. 

Charicwood, G. P. [.Ajmer, India]: Complete 
prostatectomy, Brit. M. J. 2: 508, Sept. 27. 
1947. — Case report. 

Colby, Fletcher H. [Mass. Gen. Hosp., Boston, 
Mass.]: Carcinoma of the prostate: total peri- 
neal prostatectomy. S. Clin. North .America 
27: i 307 -t 3 >D Oct., 1947. 

Cox, H. T. [IVithington Hosp., Manchester, Eng.]: 
Adrenalectomy and prostatic carcinoma. Re- 
port of three cases. Lancet 2: 425-426, Sept. 
20, 1947. — Three cases of carcinoma of prostate 
tsrith marked sccondaiy involvement were treated 
with stilbcstcrol and when no further palliation 
was obtainable adrenalectomy was performed. 
This seemed the obvious next step since the 
testes and the adrenal cortex have a similar em- 
biyological origin. In the first case, the patient 
died a few hours after left adrenalectomy. In the 
second, left adrenalectomy was followed by rise 
of 1 7-kctostcroid e.xcretion and no clinical im- 
provement. Operation on the right adrenal urns 
refused. The third case had both adrenals re- 
moved at separate operations. Marked improve- 
ment followed the first operation, \rith progress 
from a paraplegic state to being able to nrill 
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short distances. There was diminution of s>Tnp- 
toms to a lesser degree following removal of the 
other adrenal. Each period of improvement was 
accompanied by a fall in 1 7-kctostcroid e.xcretion. 
The author concludes that on present e\'idcnce 
adrenalectomy may be dismissed as a practical 
measure. The remissions and relapses in the third 
case, with determining changes in urinary 17- 
ketosteroids clearly demonstrate the sensitivity 
of the prostate carcinoma to kctostcroids of 
adrenal origin. — A. G. James, M.D. 

Culver, Harry, & Baker, William J. [Northwest. 
Univ. M. Sch.; St. Luke’s Hosp., and Cook 
County Hosp., Chicago, 111 .]; Carcinoma of the 
prostate gland. Illinois M. J. 92; 282-292, Nov., 
1947. — Twelve case reports. 

Fiillilove, Robert E. [Flint Goodrich Hosp., New 
Orleans, La.]: Modern methods of treating 
carcinoma of the prostate. J. Nat. M. A. 39; 
>85-195, Sept. 1947. 

Goodyear, William E. [Emoiy Univ. Sch. Med., 
Atlanta, Ga.]: Perineal prostatectomy; a hope 
for cancer cure. J. M. A. Georgia 36: 425-428, 
Nov., 1947. 

Henline, Roy B. [N. Y. Hosp., New York, N. Y.]: 
Prostatic disease — with special reference to 
early diagnosis and treatment of carcinoma 
of the prostate. New York Med. 3: 17-20, 44, 
Nov. 5, 1947. 

Hinman, Frank [San Francisco, Calif.]: Tlie ob- 
structive prostate. J. A. M. A. 135: 136-141, 
Sept. 20, 1947. 

Lubin, E, N.; Fetter, Theodore R., & Erf, 
Lowell A. [Jefferson M. C. Hosp., Phila., Pa.]: 
Subacute monocytic leukemia presenting 
symptoms of prostatism: a ease report. J. 
Urol. 58: 272-276, Oct., 1947. — .Another ease 
of monocytic leukemia is presented; the 2d 
knosvn case in which the presenting s>Tnptoms 
were those of prostatic urinar)- obstruction. The 
repeated episodes of complete urinaiy retention 
can be explained on the basis of recurrent ex- 
acerbations of edema of the prostate secondaiy 
to the leukemic infiltration. Alleviation of the 
obstructive syTnptoms by cystostomy, if transure- 
thral elcctrorcscction is impractical, is indicated 
in such eases. — Auth. Summ. 

Michon, P. ; Guillemin, A., ct Cayotte, J.: Im- 
plantations d’hormones complemcntaires. Es- 
sais' de Irailcment du cancer prostatique par 
implantation d’oeslradiol. [Implantation of 
complementary hormones. An attempt to treat 
cancer of the prostate by implanation of 
estradiol.] Bull, et mem. Soc. med. d. hop. de 
Paris 63; 794-797, Oct. 10, 17, 1947. — Estradiol, 
25 mg., was implanted in each of 5 patients 
with large carcinomas of the prostate. There was 
marked general improvement within i or 2 mos. 
although the prostate was not affected (to pal- 
pation). Estradiol was well tolerated. — M. C. J. 

iNeiKswanger, C. H. [Waterbury, Conn.]: Cancer 
of the prostate. Connecticut State M. J. 1 1 : 
813-814, Oct., 1947. 
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Stettbacher, H. J. [Waterbury, Conn.]: Carci- 
noma of prostate. Waterbury Hospital 1932 
to 1946 inclusive. Connecticut State M. J. 1 1 : 
814-816, Oct., 1947. 

Wattenberg, Carl A. [Washington Univ. Sch. 
Med., Barnes Hosp., St. Louis, Mo.]; Bone 
changes and variations in skeletal metastases 
due to dicthylstilbestrol and orchiectomy dur- 
ing treatment of cancer of the prostate. J. 
Urol. 58: 378-383, Nov., 1947. 

HEMATOPOIETIC SYSTEM 

Barnard, Robert D. [New York, N. Y.]: Massive 
plasma transfusion and the pathodynamics 
of acute leukemia. M. Rcc. 160: 610-612, Oct., 
— ^The good effects of plasma may be due 
to the plasma cholinesterase content . — From 
Aulh. Summ. 

Barnard, Robert D. [Laurelton, L. I., N. Y.]: 
Tlic nature of acute leukemia and the inter- 
relationship of the malignant dyscrasias. New 
York State J. Med. 47: 2703-2706, Dec. 15, 
1947 - 

Bernard, A. [Soc. Med. & Anat.-Clin. Lille]: 
Traitement d’unc leucemie myeloide par 
rurethane. [Urethane treatment of myeloid 
leukemia.] J. sc. med., Lille 65: 496-498, Oct. 
26, 1947. — Case report. 

Bessis. ct Bernard, Jean: Apropos du traitement 
de la leucemie aigue par exsanguino-trans- 
fiision. [Treatment of leukemia by exsan- 
giiination-transfusion.] Bull. Acad. nat. de med. 
131: 615-619, Nov. 4, 18, 1947. — A child 6/2 
yrs., preagonal on admission, was given an exsan- 
guination transfusion of 800 gm.; 4 days later, 
one of 3.5 1.; 17 days later, 3.5 1., all by direct 
arm-to-arm method. There was immediate im- 
provement. Four days after last transfusion both 
blood and bone narrow were normal microscopic- 
ally.— Af. C. J. 

Brick, Irving B., & Greenfield, Maurice [M. C., 
A. U. S.]: Reticulum cell sarcoma with car- 
diac metastasis. Report of two cases with ante- 
mortem diagnosis of one. Am. Heart J. 34: 
599-611, Oct., 1947. 

Caussade, L.; Florentin, P. ; Chalnot, P., & 
Michon, P.: Maladie de Hodgkin a type initial 
d'ictere hemolytiqiie et caracteres histologi- 
qiies aberranls. [Hodgkin’s disease begin- 
ning with hemolytic jaundice and atypical 
histological characteristics.] Rev. med. Nancy 
72: 251-255, Aug.-Sept., 1947. 

Fontan, [A.] ; Verger, P., & Verger, P.: Leu- 
cemie aigue chez un garjon de 12 ans avec 
tumeur du mediastin. [Acute leukemia, with 
mediastinal tumor, in a twelve-year-old boy.] 
J. med. BordeaiLx 124: 4 10-4 13, Sept., 1947. 

Gordon, Hugh W. [Eng.]: Mycosis fungoides. 
Proc. Roy. Soc. Med. 40: 700-701, Oct., 1947. 

Hentsell, Henry H.; Tober, Jerome N., & New- 
man, Ben A. [Cedars of Lebanon Hosp., Los 
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Angeles, Calif.]: The influence of nitrogen 
mustard on mycosis fungoides. Observations 
relating its effect to the reticido-endothelial 
system. Blood 2: 564-577, Nov., 1947. — Since 
mycosis fungoides is considered a reticulo-endo- 
thelial disease, it is classified as a limphoblas- 
toma. In these, nitrogen mustard (methyl-bis [p- 
chloroethyl] amine hydrochloride) is known to 
effect transient palliative control. 4 of 6 cases of 
radioresistant mycosis fungoides showed a rapid 
and excellent, 2 a slightly delayed and only fair 
response to the drug. Clinical remission was 
mainfested by diminution to complete clearance 
of pruritus and temporar)' involution of the in- 
filtrative cutaneous lesions. Remissions were 
short-lived. The drug was used in various com- 
binations with x-rays, colchicine and x-rays, and 
urethane and .x-rays. Serial biopsies showed that 
those lesions with high incidence of reticulo- 
endothelial cells were most sensitive to nitrogen 
mustard. Nausea, vomiting, leukopenia were the 
most frequently noted toxic manifestations. [No 
definite dosage schedule related to weight is in- 
dicated.] — H. D. Diamond, M.D. 

Heltig, Robert A. [Houston, Tex.]: Recent ad- 
vances in treatment of the leukemias and tlie 
lymphomas. Texas State J. Med. 43: 439-442, 
Nov., 1947. — Four case reports. 

Kierland, Robert R. ; Watkins, Charles H., & 
Shullenberger, C. C. [Mayo Clin., Rochester, 
Minn.]: The use of nitrogen mustard in the 
treatment of mycosis fungoides. J. Investiga- 
tive Dermat. 9: 1 95-201, Oct., 1947. — Methyl- 
bis (p-chloroethyl) amine hydrochloride (nitro- 
gen mustard) was used in the treatment of my- 
cosis fungoides in 6 patients. In 4 the condition 
had become resistant to x-ray therapy, i died of 
apparently unrelated causes shortly after a course 
of nitrogen mustard was given. The general con- 
dition and the cutaneous lesions of the other 5 
patients improved significantly after treatment. 
3 patients have had 2 courses of the drug. The 
duration of remissions is impossible to predict 
but in I patient a remission of more than 4 mos. 
duration has been obtained. Reactions arc fre- 
quent, acute and occasionally severe ; but in all 
cases it was possible to complete a course of 
therapy without serious ill-effects. The limited 
histopathologic findings indicate to us that the 
response of the individual lesions in the same 
individual and of lesions of different individuals 
to therapy with nitrogen mustard will vary 
greatly. Nitrogen mustard in the treatment of 
mycosis fungoides is an adjunct to previously 
recognized therapeutic measures and is of par- 
ticular value when roentgen therapy is no longer 
of benefit. — Aulh. Sutnm. & Concl. 

Landry, Benedict B., & Nolan, John O’L. [St. 
Francis Hosp., Hartford, Conn.]: Acute appen- 
dicitis in myelogenous leukemia — a case re- 
port. Connecticut State M. J. 1 1 : 897-899, Nov., 
1947 - 

Lauckner, J. R., & Hebbert, F. J. [Stobhill Hosp., 
Glasgow, Scotland]: Suprarenal haemorrhage 
in monocytic leukaemia: with report of a 


fatal case. Glasgow M. J. 28: 366-373 Xov 
1947 - 

Li, Jonah G.; McBride, Alice, & Meiiier, Siacv 
R. [Univ, Calif. M. Sch., San Francisco, Calif]' 
The co-e-xistence of chronic leukemia and 
pregnancy. Blood 2: 592-596, Nov., 1947.— Case 
report. 

McAlister, John P. [Camden, Ark.]: Leukemia 
treated with urethane. J. Arkansas M. Soc. 44: 

1 39- 1 40, Nov., 1947. — Case report. 

Manning, Isaac Hall [Durham, N. C.]: The diag- 
nostic value of the sternal bone marrow punc- 
ture in polycythemia vera. Am. J. M. Sc. 214: 
469-475. Nov., 1947. 

Mathis, A. [Wien. Stadt, Allg. Poliklin., .Austria]: 
Zur Kasuistik der Polyzythamie mit Ubergang 
in Leukamie. [Polycythemia passing into 
leukemia.] Wien. Zeitschr. inn. Med. 28: 392- 
397, Sept., 1947. — Case report: polycythemia 
which ended in acute myeloblastic leukemia. 

Miller, Franklin R. [Jefferson M. Coll. Hosp., 
Phila., Pa.]: The treatment of leukemia. Penn- 
sylvania M. J. 50; 1331-1333, Sept., 1947. 

Philpott, O. S.; Woodburne, A. R., & Waldriff, 
G. A. [Univ. Colo. Sch. Med., Denver, Colo.]: 
Nitrogen mustard in the treatment of mycosis 
fungoides. J. A. M. A. 135: 631-633, Nov. 8, 
1947. — Case report. 

Price, L. Woodhoiise [Roy. Cancer Hosp., London, 
Eng.]: The pathology of lymph node enlarge- 
ment. Post-Grad. M. J. 23: 401-425, Sept., 
1947 - 

Riittner, J. R., & Alberlini, A. v. [Univ. Zurich, 
Swtz.]: Das grossfollikuliire Lymphoblaslom. 
(Giant follicular lymphoblastoma.) Schweiz. 
Ztschr. f. Path. u. Bakt. 10 [Suppl.]: 109-124, 
1947. — The authors present clinical and patho- 
logic findings in 4 cases of giant follicular 1)™- 
phoblastoma, a disease about which they say 
they know little. They agree with the classifica- 
tion given by the .Americans (Baehr, Klemperer, 
and Foot) and believe it is a neoplasm occupy- 
ing a place mid-way between benign and ma- 
lignant tumors. — Aulh. Summ. 

Scott, R. Bodley: Treatment of the priniarj 
lymphadenopathies. In: Discussion: Treat- 
ment of the lymphadenopathies. Proc. Roy. 
Soc. Med. 40: 617-621; 621-622, Sept., 1947. 

Sessa, Francesco [Univ. Catania]: Contribute alia 
genesi dei plasmocitomi extramidollari (plas- 
niocitoma della guancia). [Genesis of extra- 
medullary plasmocytoma (plasmocytoma of 
the cheek]. Arch, per le sc. med. [Ital.] 84: 
216-228, Oct., 1947. 

Sparling, H. J., Jr.; Adams R. D., & Parker, 
F., Jr. [Boston City Hosp. & Harvard M. Sch., 
Boston, Mass.] Involvement of the nervous sys- 
tem by malignant lymphoma. Medicine 26: 
285-332, Sept., 1947. — A histogenetic classifica- 
tion according to cell type is presented, based on 
the material available at the Mallorj’ Institute of 
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Pathology: of Ii8 cases of malignant l>Tnphoma 
autopsied, brain and spinal-cord examinations 
had been made in 52, most of which had had 
neurologic s>Tnptoms. The various t>-pcs of pres- 
senting s>Tnptoms and lesions are discussed and 
illustrated by case reports. The authors suggest 
that IjTnphomas derived from h-mphocytes, bTO- 
phoblasts and plasma cells should not arise within 
the brain or any structure underneath the dura, 
for l>'mphoid tissue is not a normal constituent 
of the brain and spinal cord. Since histiocytes 
are, tumors arising from them should be c.xpccted 
here, i.e., Hodgkin’s and reticulum-cell sarcoma. 
4 clinical syndromes are produced by Ijmpho- 
matous disease of the nervous system: most often, 
acute or subacute cord compression; (2) succes- 
sive implication of cranial ners-cs or, rarely, the 
cerebral cortex; (3) meningeal invasion with or 
without cranial or spinal ners’e, or cortical in- 
vasion; (4) signs and sjmptoms of primary cere- 
bral disease. Therapy entails, for the most part, 
surgical removal of tumor tissue causing imme- 
diate sjmptoms when feasible, followed by x-ray 
therapy. In Hodgkin’s and reticulum-cell sar- 
coma of the brain, craniotomy followed by x-ray 
therapy; in Hodgkin’s and reticulum-cell sar- 
apparent, x-ray therapy is suggested. — H. D. 
Diamond, M.D. 

Webster, John Joseph [Xcw York, N. Y.]: Ure- 
thane in leukemia. J. A. M. A. 135: 901-903, 
Dec. 6, 1947. — Case of chronic myeloid leukemia 
was treated with 3 gm. of urethane daily for 
40 days; death ensued 14 days later from agranu- 
loc>’tosis. Selective inhibition of early myeloid 
cells was noted after 1 1 days of medication. This 
case is the fourth reported with deleterious effects 
due to urethane medication; it is the second 
death. The literature is reviewed. — D. A. S. 

Wilkinson, John F., & Fletcher, Frank [Univ. & 
Roy. Infirmar)', Manchester, Eng.]: Effect of 
chlorethylaniine hydrochlorides in leukaemia, 
Hodgkin's disease, and polycylhaemia vera. 
Report on eighteen cases. Lancet 2 : 540-545, 
Oct. II, 1947. — The nitrogen mustards, methyl- 
bis and tris (p-chlorethyl) amine hydrochloride, 
were employed therapeutically in 18 proved 
and previously untreated cases: 8, chronic mye- 
loid leukemia; 3, chronic Emphatic leukemia; 
4, Hodgkin’s disease; 3, polycythemia vera. The 
reactive portion of these chemotherapeutic agents 
are the nucleotoxic and cytotoxic cyclic ethy- 
lene-imonium derivatives formed when nitrogen 
mustards are dissolved in water; they especially 
affect mitosis in more rapidly proliferating cells, 
and enzyme systems — hence the hematopoietic 
and gastrointestinal systems particularly. The tris 
form was preferred since it caused less venous 
thrombosis at the site of injection. 3 to 6 doses 
were given, daily or on alternate days, of o.i to 
0.2 mg./Kg. of body wt. ; the calculated dose 
was freshly dissolved in 30 ml. of sterile isotonic 
saline and given intravenously without delay. 
Careful daily peripheral hematologic and interval 
sternal-marrow studies were done before, during, 
and after treatment. Toxic effects were pain and 
thrombosis at the local injection site, nausea. 
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vomiting, anorexia, diarrhea, headache and ver- 
tigo ; delayed phenomena were leukopenia, granu- 
lopenia, thrombopenia, and even severe anemia 
associated with bone-marrow aplasia. Subjective 
improvement, manifested by disappearance of 
fever and constitutional s>mptoms, objective de- 
crease in l)mph node and spleen size, and faU 
in abnormally high white blood-cell levels, some- 
times even with rise in hemoglobin, were seen. 
The best effects were obtained in chronic mye- 
loid leukemia and Hodgkin’s disease; only mod- 
erate results, in chronic Ijmphatic leukemia; and 
the least effects, in polycj-themia vera. Response 
to treatment appears to diminish after repeated 
injections. The nitrogen mustards are palliative 
agents only, not curatives. They do cause remis- 
sions in the mentioned maladies, but these re- 
missions are rarely maintained. — H. D. Diamond, 
M. D. 

Winer, L. H. [Beverly Hills, Calif.]; Mycosis fun- 
goides. Benign and malignant reticulum cell 
dysplasia. Arch. Dcrmat. & Sj-ph. 56: 480-498, 
Oct., 1947. 

Wintrobe, Maxwell M. ; Huguley, Charles M., 
Jr.; McLennan, Margaret T., & Carvalbo, 
Lucio Penna de [Univ. Utah Sch. Med., Salt 
Lake City, Utah]: Nitrogen mustard as a thera- 
peutic agent for Hodgkin’s disease, lympho- 
sarcoma and leukemia. Ann. Int. Med. 27: 
529-540, Oct., 1947. — Xitrogen mustard as 
mcthyl-bis p-chlorocthylaminc, CH-J’f (CjHiCl)-, 
commonly called HX2, was used. The usual dose 
was 0.1 mg./Kg. of body sveight given in 4 to 6 
daily saline infusions. The largest dose used was 
0.25 mg./Kg. Maintenance therapy at 2- to 4- 
wk. intervals was given in selected instances. The 
drug was noted to be a hematopoietic to.xin and a 
gastrointestinal irritant. Only one case of phle- 
bothrombosis was recorded. Reactis-ity to nitro- 
gen mustards is so great that blood-vessel occlu- 
sion to a given area for 5 minutes protects that 
area from the effects of the drug. 77 patients 
were treated: 65 with Hodgkin’s disease, Ijm- 
phosarcoma, or chronic myelogenous, l>Tnphatic, 
or acute leukemia; and 12 with other neoplasms 
(2 presumptive Hodgkin’s disease, 4 metastatic 
carcinomas, 2 multiple myelomas, i malignant 
melanoma, i bronchial carcinoma, i Kaposi’s 
sarcoma, i metastatic fibrosarcoma). Criteria of 
results were: if the patient was able to return 
to his usual occupation for several months free 
of troublesome s>-mptoms, the effect was labeled, 
“good”; definite improvement, more short-lived, 
and less striking (including cases in which a 
singularly harassing sjanptom was relieved), 
“fair”; those that showed little or no improve- 
ment, or remission was of very short duration, 
“poor.” Results were: 28 cases of Hodgkin’s 
disease — 61% good, 18% fair, 21% poor, 15 
living I to 26 mos. since first treatment; 1 1, 
l>-mphosarcoma — 36% good, 649^ poor, 2 living 
2 to 5 mos. after treatment; 8, chronic myeloge- 
nous leukemia — ^43% good, 14% fair, 43% poor, 
6 alive i to 22 mos. after treatment; 10, chronic 
lymphatic leukemia — 30% good, 10% fair, 60% 
poor, 6 alive i to 24 mos. after treatment; 8, 
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acute leukemia — 38% fair, 62% poor, none 
living. 

In Hodgkin’s disease the striking effect was the 
quickly broken fever. Increase in appetite, well- 
being, and weight gain also occurred. Remissions 
lasted from 3 wks. to 27 mos. Lymph nodes and 
spleen decreased in size, and in some cases with 
mediastinal and parench>'mal disease, cough, dys- 
phagia, and dyspnea were relieved. 5 so-called 
x-ray resistant cases improved markedly. Because 
of its ease of administration nitrogen mustard 
sometimes has an advantage over x-ray therapy 
in Hodgkin’s disease and leukemia. In Ijimphosar- 
coma, the effect was unpredictable, ranging from 
dramatic to nil. No response in the x-ray resist- 
ant patients was noted. When a favorable re- 
sponse occurred in chronic myelogenous leu- 
kemia, the white cell and platelet counts ap- 
proached normal limits, and anemia was al- 
layed. The spleen became smaller, and weight 
was gained. In chronic lymphatic leukemia, that 
group whose blood findings were unaccompanied 
by other signs or s>Tnptoms were responsive to 
nitrogen mustard; whereas, the cases of long 
standing, with marked Ij-mphadenopathy, sple- 
nomegaly, thrombocytopenia, and severe anemia 
were refractive. In 2 cases of acute leukemia the 
drug was ineffective except for relief of acute 
bone pain. — H. D. Diamond, M.D. 

Wright, Angus [Los Angeles, Calif.]: California 
Cancer Commission Studies. Chapter VIIL 
Malignant lymphoma. California Med. 67: 
386-389, Dec., 1947. 

MUSCULOCUTANEOUS SYSTEM 

Budd, John [Los Angeles, Calif.]: California Can- 
cer Commission Studies. Chapter VI. Sarcoma 
of soft tissues. California Med. 67: 249-251, 
Oct., 1947. — Review. 

Clement, Kenneth W. [City Hosp., Cleveland, O.]: 
Fibromyxoma of the right thigh and mixed 
dermoid and serous cyst of the right ovary: 
report of a case. J. Nat. M. A. 39: 261-262, 
273, Nov., 1947. 

Geyer, A.: A propos d’un histiocytosarcome, a 
evolution mortelle, observe en A. O. F. [A 
histiocytic sarcoma with fatal outcome, seen 
in French West Africa] : Rev. med. nav. 2, 
[3]: 205-213, 1947. 

Khanolknr, V. R. [Tata Mem. Hosp., Bombay, 
Ind.]: Granular cell myoblastoma. Am. J. 
Path. 23: 721-739, Sept., 1947. — Six case re- 
ports. 

Oosthuizen, S. F. & Barnetson, James [Univ. 
Pretoria and Inst. Siektekunde, Pretoria, S. 
Africa]: Two cases of lipomatosis involving 
bone. Brit. J. Radiol, 20: 426-432, Oct., 1947. 
Two adult male patients, i a European and i 
a native, were treated for enormous enlargement 
of the right foot — a lipomatosis causing expan- 
sion and destruction of bone and of joints. 
Muscle and other soft tissues were also involved 
in at least i of the cases. This lipomatosis began 


ver>' early m life and remains conhned to the 
affected area although inv'olving the tissues dif 
fusely in that area. The radiological and pntho'- 
logical appearances arc described. In the litera- 
ture at present available to us, no description 

of a similar condition could be found. Auth. 

Summ. 

Tesler, James & Koiransky, Henry [Cumber- 
land Hosp., Brooklyn, N. Y.]: Liposarconia of 
the capsule of the left kidney complicating 
nephrolithiasis and pyonephrosis. Case repor't 
with autopsy. Am. J. Roentgenol. 58: 641-643, 
Nov., 1947. 

SKIN 

Bloom, David, & Ginzier, Arthur M. [Sydenham 
Hosp., and N. Y. Post-Grad. M. Sch. and Hosp., 
New York, N. Y.]: Myoblastoma. Report of .a 
case of myoblastoma of the lip follorved by 
multiple tumors of the skin. Arch. Dermat. 
and S>-ph. 56: 648-658, Nov., 1947.— The auth- 
ors emphasize 2 features: the squamous-cell epi- 
thelioma-like changes in the overlying epithelium 
of the lip and the multiplicity of the lesions. — 
M. C. J. 

Cipollaro, Anthony C. [N. Y. M. Coll, and Flower 
Fifth Avc. Hosps., New York, N. Y.] Cancer of 
the skin. Pennsylvania M. J. 51 : 180-187, Nov., 
1947 - 

Clifton, F., & Gordon, W. H. [London]: A 
case of an adenoma arising in a sweat gland 
of the upper eyelid. Brit. J. Ophth. 31: 697- 
700, Nov., 1947. 

Daland, Ernest M. [Mass. Gen., Pondville, and 
Palmer Mem. Hosps.; Harvard M. Sch., Boston, 
Mass.] Radical treatment of malignant mela- 
nomas of the lower extremities. S. Glin. 
North America 27: 1136-1143, Oct., 1947. — 
Report of 3 cases. 

Eberhard, Theodore P. [Jefferson M. Coll, and 
Hosp., Philadelphia, Pa.]: Treatment of epi- 
theliomas of the skin. Radiolog>' 49: 620-626, 
Nov., 1947. 

Glover, D. M. [Cleveland, Ohio]: Surgical treat- 
ment of irradiation dermatitis and carcinoma. 
Am. J. Surg. 74: 735-746, Nov., 1947.— The 
various types of skin injury following roentgen 
ray or radium treatment for a variety of condi- 
tions are reported. The resulting unfortunate 
sequelae range from acute burns to malignancy. 
Illustrative case reports are given, together with 
the pathologic findings and the plastic repair. 
Worthy of note are the long interval between 
the original treatment and the development of 
malignant change as well as the types of carci- 
noma found at operation. A report of the unfa- 
vorable results of irradiation ^vhich inevitably 
come to the attention of the plastic surgeon 
should not discourage the use of this powerful 
agency under proper conditions and for proper 
indications. It is suggested, however, that its 
use in the treatment of benign conditions which 
can be handled effectively by other means might 
be curtailed. — Auth. Summ. 
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Gordon, Hugh W. [Eng.] : Pringle's disease (ade- 
noma sebaceum). Proc. Roy Soc. Med. 40: 
700, Oct., 1947. 

Halpern, Lawrence K. [Barnard Free Skin & 
Cancer Hosp. & Washington Univ. Sch. Med., 
St. Louis, Mo.]: Development of squamous 
cell epithelioma in epidermoljsis bullosa. 
Report of a case. .'\rch. Dermat. & S>ph. 56: 
517-522, Oct., 1947. 

Masson, Pierre [Montreal, Quebec]: iVe\Tome 
mjHinise dermique associe a un naevus bleu. 
[Dermal mjelinated neuroma associated with 
blue ne\ais.] Schweiz, med. Wchnschr. 77: 
1154-1155, Nov. I, 1947. — Case report. 

O’Leary, Paul A., & Montgomery, Hamilton 
[Mayo Clin., Rochester, Minn.]: Xanthoma- 
toses. Canadian M. A. J. 57: 445-452, Nov., 
1947 - 

Osborne, Earl D. : Jordon, James W.; Hoak, 
Frank C., & Pschicrer, Franris J. [Univ. Buf- 
falo Sch. Med., Buffalo, N. Y.]: Nitrogen mus- 
tard therapy in cutaneous blastomatous dis- 
ease. J.A.M..A. 135: 1123-1128, Dec. 27, 1947. 
— The histor)’, origin, pharmacologj-, and toxi- 
cology of the nitrogen mustards arc reviewed. 
2 cases of mycosis fungoides, i of Isanphosar- 
coma, I of Kaposi’s hemorrhagic sarcoma asso- 
ciated with Hodgkin's disease, and i of chronic 
disseminated lupus er)-thcmatosus were treated 
with the mcthyl-bis form: o.i mg./Kg. body- 
weight in 5.0 cc. normal saline for 4 doses 
dose given in lupus). Rapid good remission oc- 
curred in the mycoses but symptoms recurred 
in one; the other received two series, the 2d 
apparently without effect. Early relief of itching 
was dramatic. The lymphosarcoma showed ex- 
cellent tumor regression, but death from pneu- 
monia occurred 12 days after start of treatment; 
no gross or microscopic evidence of lymphosar- 
coma was found in lymph nodes, viscera or skin 
at autopsy. There was no effect in the Kaposi’s 
sarcoma. The case of lupus had a 3-mo. remis- 
sion ; the drug is not advocated in lupus, how- 
ever, because of its inflammatory nature.- — H. D. 
Diamond, M.D. 

Pack, George T. [Mem. Hosp., New York, N. Y.]: 
The management of pigmented nevi and ma- 
lignant melanomas. South. M. J. 40: 832-838, 
Oct., 1947. — Malignant melanoma is the most 
malignant and dangerous of all accessible can- 
cers, yet a great majority are preventable by 
early and appropriate treatment of the common 
pigmented mole. Pigmented nevi and melanoma 
are not commonly found in the darker races. 
When found in the Negro, they occur most often 
in such locations as the sole of the foot, the nail 
bed, and the oral mucosa. There is a type of pig- 
mented nevus that bears such a close resem- 
blance to melanoma that it is not possible to 
differentiate them clinically. These occur in chil- 
dren up to the time of puberty. In the author's 
e.xpcrience of more than 900 cases of malignant 
melanomas, none of the melanotic tumors of 
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childhood has metastasized to regional lymph 
nodes. The author recommends the term “pre- 
pubertal melanoma” for this group. The treat- 
ment of pigmented nevi and malignant mela- 
nomas is surgical excision. X-ray therapy and 
radium are of no avail, since these tumors are 
notoriously radio-resistant. The ideal treatment 
for malignant melanoma is so-called excision and 
dissection in continuity for primary and meta- 
static melanoma in regional lymph nodes. When 
the primary occurs in the distal part of an ex- 
tremity with metastatic nodes in the groin or 
axilla, this is not practical because of the extent 
of the intervening skin ; interscapulothoracic am- 
putation, or thigh disarticulation with groin dis- 
section is recommended for these situations. The 
5-yr. survival rate for operable malignant mela- 
nomas without node metastasis is 18%: with 
node metastases, i5'a'. — A. G. James, M.D. 

Sachs, Wilbert: MacKce, George Miller; 
Schwartz, Oscar D., & Pierson, Herbert S. 
[N. Y. Post-Grad. M. Sch. & Hosp.]: Junction 
nevus — nevocarcinonia. (Tlie so-called mela- 
noma group). J..A.M..'\. 135: 216-218, Sept. 
27, 1947. — The term “melanoma’' is used too 
loosely, referring both to a type of nevus and 
a malignant growth. Junction nevus and nevo- 
carcinoma are preferred. Nevocarcinoma is di- 
vided into early and late forms by the degree 
of malignancy. Junction nevus is usually a pea- 
sized, flat or slightly raised, smooth, nonhairy 
lesion of deep brown or black color. Biopsy is 
indicated, since the histologic picture is definite. 
If small, the lesion should be excised : if large, 
a section studied before a disfiguring operation 
is done. Surgical biopsy is considered a safe pro- 
cedure. Important microscopically is the pres- 
ence of nests of nevus cells at the junction of the 
epidermis and the cutis. Malignant change in a 
junction nevus results in nevocarcinoma, in early 
cases distinguished histologically by the presence 
of embryonic or anaplastic cells, usually with 
mitotic figures. In late nevocarcinoma practically 
all the cells arc anaplastic, with variation of size 
and shape, granular cytoplasm and enlarged 
nuclei. There may be no clinical indication of 
these changes and they may occur with or with- 
out trauma. In treating pigmented nevi an exact 
diagnosis is essential. Junction nevi are to be 
distinguished from epidermic pigmented nevi, 
nevus pigmentosus and pilosus and the blue 
nevus (Jadassohn-Tieche) . Junction nevus 
should be considered precancerous and treated 
by simple excision. Early nevocarcinoma often 
may be cured by wide excision. Surgery and 
radiation should be tried on the later forms, but 
the prognosis is grave. — M. IF. Stearns, M.D. 

Saint, C. F. M. [Univ. Cape Town, S. .Africa]: 
A clinical atlds. IV. Skin cancer. 2 . Basal- 
celled carcinoma. Clin. Proc. 6: 281-285, Sept., 
1947 - 

Traenkle, Herbert L. [Roswell Park Mem. Inst., 
Buffalo, N. Y.] : Problems encountered in the 
treatment of cutaneous cancer. New York 
State Med. 47: 2414-2419, Nov. 15, 1947. 
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Traub, Eugene F. [New York, N. Y.]: The pig- 
mented, hairy and warty nevi and their rela- 
tionship to malignancy. South. M. J. 40: 1000- 
1005, Dec., 1947. 

Upshaw, Bette Young; Ghormley, Ralph K., & 
Montgomery, Hamilton [Mayo Clin., Rochester, 
Minn.]: Extensive blue nevus of Jadassohn- 
Tieche. Report of case. Surgery 22: 761-765, 
Nov., 1947. 

NERVOUS SYSTEIM 

Adson, Alfred W. [Mayo Clin., Rochester, Minn.]: 
Brain tumors: value of early diagnosis. 
Journal-Lancet 67: 427-430, Dec., 1947. 

Appelbaum, Emanuel; Norman, Jane W. ; & 
Brenner, Joel J. [Bellevue Hosp. & Health 
Dept., New York, N. Y.]: Brain tumor simu- 
lating purulent meningitis. New York State J. 
Med. 47: 2106-2108, Oct. I, 1947. 

Brown, Howard A. [Univ. Calif. M. Sch., San 
Francisco, Calif.] A dermoid tumor of the 
lateral ventricle associated with internal hy- 
drocephalus. J. Neurosurg. 4: 472-476, Sept., 
1947. Case report. 

Bucy, Paul C., & Ritchey, Hardin [Univ. 111 . 
Coll Med. and Chicago Mem. Hosp., Chicago, 
111 .]: Klippel-Feil’s syndrome associated with 
compression of the spinal cord by an extra- 
dural hemangiolipoma. J. Neurosurg. 4: 476- 
481, Sept., 1947. Case report." 

Cross, Glen O. [M.C., A.U.S.]: Subarachnoid 
cervical angioma with cutaneous hemangi- 
oma of a corresponding mctanicre. Report 
of a case and review of the literature. Arch. 
Neurol. & Psychiat. 58: 359-366, Sept., 1947. 

DeAngelis, C. Eugene [M.C., A.U.S.], & De- 
Angelis, Elizabeth Sammis [Washington, D.C.j: 
A huge calcified intracranial oligodendrogli- 
oma. South M. J. 40: 838-840, Oct., 1947. — 
Case report. 

Fattovich, Giovanni [Osp. Psichiat. Prov. Ve- 
nezia]: Sclerosi tiiherosa e tumore cerebrale. 
Studio istopatologico di due casi di glioma 
associati a sclerosi tuberosa. [Tuberous scle- 
rosis and cerebral tumors. Histopathological 
sttidy of two cases of glioma associated with 
tuberous sclerosis.] Rassegna di studi psichiat. 
36: 424-443, July-Scpt., 1947. — Description of 
2 typical cases of tuberous sclerosis of Bournc- 
ville; one was associated w’ith an extensive glio- 
matous tumor (neurospongioblastoma) in the 
striothalamic region; in the other there was a 
zone with blastomatous structure (spongioblas- 
toma) in the white matter below, in connection 
with the cortical tuberous mass. — Auth. Summ. 

Grant, Francis C. [Univ. & Postgrad. Hosps., Univ. 
Penna. Sch. Med., Philadelphia]: Intracranial 
meningiomas, surgical results. Surg., Gynec. 
& Obst. 85: 4 1 9-43 1, Oct. 1947. — Eleven years’ 
experience with intracranial meningiomas seen 
in the Neurosurgical Clinics is reviewed: 149 


cases, 14.870 of all (1001) brain tumors seen 
Group I, tumors related to the basal stmetures of 
the brain, comprised 64 cases: 13 bilateral fron- 
tal, 17 sphenoid ridge, 13 frontotemporal, 7 su- 
prasellar, 3 ga.sserian ganglion, and 1 1 cerebellar 
tumors. 31 of these were removed completely 
and 32 partially, with 16 deaths (case mortality 
25%). Group II, tumors lying over the brain 
convexities, comprised 82 cases: 37 frontal, 9 
frontoparietal, 10 temporal, it parietal, 12 
parieto-occipital, and 3 intert'entricular tumors. 
64 of these were removed completely and 18 
partially, with 9 deaths (case mortality about 
10%). Apparently the more closely the tumor 
lay to the carotid vessels, olfactory- groove, supra- 
sellar area, sphenoid ridge, and to the base of 
the skull, gasserian ganglion and posterior fossa 
the higher the mortality and the less the chance 
of a complete removal. 3 cases verified as men- 
ingioma at autopsy in which no operation was 
performed are not included in either group. 
There were 25 operative and 3 nonoperative 
deaths in the entire series. 113 of the 129 sur- 
vivors were followed successfully: ii have died 
since 1935, 7 from recurrent tumor and 4 from 
intercurrent disease. Of the remaining 102, 34 
are alive, well and tvorking, and in as good physi- 
cal condition as prior to operation; in’ 31 the 
tumors were completely removed, hence can be 
considered cured, (20% of total relieved of all 
symptoms) ; the 3 in yvhich the tumors yvere 
partially removed may be e.xpected to present 
recurrences, yvith return of s>mptoms. 68 others 
survived but are handicapped by postoperative 
complications: 17, loss of vision, present in 
each case prior to operation; 31, postoperative 
convulsive attacks (noted in 21 preoperatively, 
in 10 developed as a result of the operation); 
20 have cither a complete or partial hemiparesis 
or spasticity in the contralateral extremities ( 1 3 
live reasonably useful lives, 7 are badly inca- 
pacitated). 163 operations yvere performed on 
the 149 cases, yvith 25 deaths. 7 yvere operated 
upon in tyvo stages; 4, tyvice and 3, three times, 
for recurrence. The oy-erall mortality yvas 15.5%. 
In 33, localization of the lesion yvas obtained by- 
ventriculography but yvas impossible by careful 
neurological studies and routine x-ray examina- 
tions. No air studies yvere made in another case. 
In the remaining 115, the location yvas obvious 
cither from neurological examination, including 
study of the visual fields, or from the flat x-ray- 
plate. Flat x-ray films yvere entirely negative in 
48; in 81 they strongly suggested the position, 
and in 38 of these not only yvas the position of 
the lesion correctly estimated but a positn-e diag- 
nosis of meningioma yvas reached. In 10, the 
x-ray reports yvere entirely misleading as to posi- 
tion. Ventriculograms yvere performed in 61 
cases yvith 2 missed diagnoses, both because of 
insufficient air. In 20, an encephalogram yyas 
made, localizing the tumor accurately in 16 yvith 
4 failures. 

Strict attention is paid to the preoperatiy-e 
and postoperatiy-e serum protein levels, and 
Amigen and y\-hole blood are used liberally. All 
cranial tumor surgery- is carried out yvith the 
patient horizontal (the erect, or sitting, position 
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is used only in trigeminal root sections). Local 
anesthesia, plus morphine, is the choice in crani- 
otomy for a supratentorial tumor. Endotracheal 
ether is used in all suboccipital craniotomies, 
with the patient in the prone position. Careful 
hemostasis during the approach to the meningio- 
ma is considered essential. The use of preopera- 
tive ventricular tap for relief of pressure and 
the reduction of bleeding is considered of great 
importance. Much time is saved by motor driven 
tools. The author concludes that by proper 
methods, diagnosis and localization of the tu- 
mor can be correctly made in 98% of cases. 
Electrosurgical aids, suction and especially pre- 
operative and postoperative supportive measures, 
plus prompt and adequate control of intracranial 
pressure, have reduced the operative mortality 
from 21 to 8.6% in the years Jan. i, 1946 to 
Dec. 31, 1946. Inasmuch as the tumors are 
benign, the goal is total extirpation, with mini- 
mal damage to adjacent brain areas. The opera- 
tive mortality might have been improved if a 
more conservative attack, as represented by a 
two-stage procedure, had been used more often. 
— J. A. Chamberlin, M.D. 

Groszberg, Desiderius, & Blunienthal, Ining J. 
[Vet. .Adm. Hosps., Northport, N. Y. & Bedford, 
Mass.]: Subcortical fibroblastoma of the 
brain. A case report. .Am. J. Path. 23: 741- 
753, Sept., 1947. 

Howie, Toni O. [Victoria Infirmary, Glasgow]: 
The significance of vertigo and nystagmus 
in cases of brain tumour. M. Press 218: 256- 
260, Sept. 17, 1947. 

Koella, Werner [Univ. Zurich, Swtz.]: Das An- 
giogliom. [Angioglioma] Schweiz. Arch. f. 
Neurol, u. Psychiat, 59[i/2]: 208-238, 1947. 
Review of the literature and 6 case reports: 4 
tumors unquestionably angiogliomas, 2 equivo- 
cal. 

Larson, LawTence M. [Minneapolis, Minn.] : Lum- 
bar retroperitoneal ganglioneuroma. Review 
of literature and report of case. Minnesota 
Med. 30: 969-971; 977, Sept., 1947. 

Morris, .Arthur A. [Baptist Mem. Hosp., Memphis, 
Tenn.]: The use of the smear technique in 
the rapid histological diagnosis of tumors 
of the central nervous system. Description of 
a new staining method. J. Neurosurg. 4: 497- 
504, Nov., 1947. — .A rapid method of diagnosing 
cerebral tumors using smears of tissue frag- 
ments obtained at operation and stained with 
eosin and methylene blue is described. .A tissue 
fragment is smeared on a glass slide, dried, and 
stained immediately: Stain with eosin 5-10 sec.; 
wash in water; dehydrate with acetone-alchol ; 
wash in water; stain with methylene blue 10-30 
sec.; wash in tap water; dehydrate with acetone- 
alcohol : dehydrate with chloroform ; clear in 
toluol; mount. The author used this method in 
the presumptive diagnosis of 1 1 6 tumors of the 
central nervous system. Less than i minute is 
required for the complete preparation. Nuclei 
stain blue, cytoplasm gray to pink, collagen bril- 
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liant pink, glial fibers pink, and intracellular 
phagocytized particles blue. Intracytoplasmic 
fibrils may be seen in piloid astrocytomas. “Git- 
ter” cells can be distinguished from tumor cells 
of the same size by the meshlike cytoplasm in 
the former. Mucicarmine and glycogen stains 
are particularly successful. Sections can be kept 
for at least 3 years. The method is rapid, sim- 
ple, reveals more mitotic figures than the usual 
frozen or fixed section, and the results, his- 
tologically, are comparable to these of the rou- 
tine hematoxylin and eosin staining. Ten photo- 
micrographs are shown including those of an 
ependymoblastoma, medulloblastoma, bipolar 
spongioblastoma, meningioma, glioblastoma 
multiforme, normal brain, and a hemorrhagic 
brain cyst. — P. J. Fitzgerald, MJ). 

Mossberger, Joseph I. [Univ. Colo. Sch. Med. & 
Hosps., Denver, Colo.]: Perforated duodenal 
idcer and neoplasm of the tuber cinereum in 
the newborn. J. Neuropath. & Exper. Neurol. 
6: 391-400, Oct., 1947. — Case report — hamar- 
toma. 

Ray, Bronson S. [Cornell Univ. M. Coll., New 
York, N. Y.]: Reeent advances in neurosur- 
gery. New York Med. 3: 19-22: 40-42, Oct. 5, 
1947- 

Reale, Guido [Univ. Siena, Italy]: Contribulo 
alio studio dei tumori intra ed exlracerebel- 
lari. [Contribution to the study of inlra- and 
cxtracerebellar tumors.) Rassegna di studi 
psichiat. 36: 488-517, July-Sept., 1947. — In- 
cludes pol>morphous-cell glioblastoma; telangiec- 
tatic glioblastoma: neoplastic pseudocyst of the 
right cerebropontine angle. — M. C. J. 

Silva, J. A. Gaetano da, Jr,, & Tenuto, Rolando 
[Fac. Med. Univ. Sao Paulo, Brasil]: Astroei- 
toma da regiao frontoparietal. [.Astrocytoma 
of the frontoparietal region.) .Arq. de neuro- 
psiquiat. [Sao Paulo]: 5: 295-298, Sept,, 1947. 
— Case report. 

Strong, Richard M. [Vet. .Adm. Hosp., Kansas 
City, Mo.]: Primary melanoblastoma of the 
cerebellar leptomeninges with widespread ex- 
tracranial metastases. Report of a case. .Arch. 
Path. 44: 477-484, Nov., 1947. 

Sweet, William H. [Mass. Gen. Hosp. ; Harvard 
M. Sch.; & Cushing Vet. Hosp., Boston, Mass.]: 
Relief of pain by operations on the central 
nervous system. S. Clin. North .America 27: 
1254-1262, Oct., 1947. 

Wliite, James C. [Mass. Gen. Hosp. & Harvard M. 
Sch., Boston, Mass.]: Procaine block of the 
sympathetic nerves in the study of intractable 
pain and circulatory disorders. S. Clin. North 
America 27: 1263-1280, Oct., 1947. 

EYE AND EAR 

Esterman, Benjamin; Laval, Joseph, & Okrai- 
netz, Clara [Manhattan Eye, Ear & Throat 
Hosp., New York, N. Y.]: Intraepithelial epi- 
thelioma of the cornea and conjunctiva 
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(Bolen’s disease). Am. J. Ophth. 30: 1537- 
1540, Dec., 1947. — Case report. 

Frangois Jules [Charleroi]: Sclnvannonie intra- 
oculaire. [Intraocular schwannoma.] Ann. 
d’ocul. 106: 542-546, Sept., 1947. — Schwannoma 
of the uvea in a 44-yr.-old woman with latent 
von Recklinghausen’s syndrome as shown by cafe 
au lait spots along peripheral nerves. — M. C. ]. 

Grossman, Arnold A.; Donnelly, W. Allen, & 
Snitman, Maurice F. [Univ. 111 . Coll. Med., 
Chicago, 111 .]: Carcinoma of the middle ear 
and mastoid process. Ann. Otol., Rhin. & 
Lar)’ng. 56: 709-721, Sept., 1947 — Case report. 

Halpert, Bela, & Patzer, Reynold [Sch. Med. 
Univ. Okla., Oklahoma City, Okla.] : Maxillary 
tumor of retinal anlage. Surgery 22: 837-841, 
Nov., 1947. — The clinical history is presented of 
a 6-month-old white girl who had a tumor re- 
moved from the maxilla. The neoplasm, com- 
posed of tissue elements of the retina, is believed 
to be the first tumor of retinal anlagc ever re- 
corded. — Auth. Surnni. 

Javett, S. N., & Samuel, Eric [Johannesburg, S. 
Africa]: Tumor of the optic chiasma. Arch. 
Dis. Childhood 22: 248-250; 259, Dec. 1947. — 
Case report. 

Kilgour, J. M., & Cameron, Hugh [Winnipeg 
Gen. Hosp., Canada]: A case of acoustic nerve 
neuroma. Manitoba M. Rev. 27: 583, Oct., 
1947 - 

Less, V. T. [Blackpool, Eng.]: A case of meta- 
static osteosarcoma in the choroid. Brit. J. 
Ophth. 31: 713-716, Dec., 1947. — Case report. 

Myer, Bernard C. [Mt. Sinai Hosp., New York, 
N. Y.]: Some observations on tumor of the 
acoustic nerve. New York State J. Med. 47: 
2436-2438, Nov. 15, 1947. 

Unger, Kuno [Haifa, Palestine]: Neurofibroma- 
tosis iridis (Recklinghausen’s disease). Arch. 
Ophth. 38: 655-659, Nov., 1947. — Two case 
reports. 

OSSEOUS SYSTEM 

Amies, A, B. P. : An unusual osteoid tumour of 
the mandible. Australian J. Dent. 51: 273-275, 
Sept., 1947. — Case report. 

Anon. [N. Y. Inst. Clin. Oral Path., New York, 
N. Y.] : Giant cell tumor. New York State Dent. 
J. 13: 474-476, Oct., 1947. — Case report. 

Bandler, Herbert, & Kyrle, Paul [Chir. Univ.- 
klin. Vienna, Austria] : Zur Frage der malignen 
Umwandlung, “gutartiger” Riesenzellenge- 
schiilste. [The question of malignant trans- 
formation of “benign” giant-cell tumors.] 
Wien. klin. Wchnschr. 59: 730-732, Nov. 7, 
1947. — Two cases are reported which support, 
although they do not prove, the contention of 
malignant degeneration of an initially benign 
tumor. 


Berner, . 4 . [L’Hopital cantonal d’ .Aarau]: Un cas 
de plasmocytome primitivement solitaire avec 
hyperglobulinemie g... [Case of single, pri- 
mary plasmocytoma uith p. hj-perglobidine- 
mia.] Schweiz, med. Wchnschr. 77: 1104-1106 
Oct. 18, 1947. — Tumor in the body of the ist 
lumbar vertebra with spontaneous fracture. 

Bogart, Franklin B., & Imler, Allison E. [M. 
C., A. U. S., Letterman Gen. Hosp., San Fran- 
cisco, Calif.]: Fibrous dysplasia of bone. . 4 m. 
J. Roentgenol. 58: 478-485, Oct., 1947.— Dis- 
cussion and report of 4 cases. 

Bogart, Franklin B., & Imler, .Allison E. [M. C., 
. 4 . U. S. Inactive]: Giant-cell tumors of bone. 
Radiology 49: 432-440, Oct., 1947. 

Brailsford, Janies F. [Roy. Cripples, & Queen 
Elizabeth Hosps., Birmingham, Eng.]: Some ex- 
periences with bone tumours. (Abridged). 
Proc. Roy. Soc. Med. 40: 787-794, Nov., 1947. 

Coley, Bradley L., & Santoro, Anthony J. [Mem. 
Hosp., New York, N. Y.]: Benign central carti- 
laginous tumors of bone. Surgeiy 22: 41 1-423, 
Sept., 1947. — Twenty-two central chondromas 
and 8 benign chondroblastomas — “Codman’s epi- 
physeal chondromatous giant-cell tumors" — 
from the Bone Tumor Department were studied. 
The authors agree with others that the latter 
are of cartilaginous origin, not giant-cell tumors. 
Most of the cases of chondromas or enchon- 
dromas were to to 30 yrs. of age; sex distribu- 
tion was almost equal. Except for i rib only long 
bones of extremities were affected : more than 
t/3 were of phalanges. If present, ssTnptoms 
were usually trivial: pain, swelling, ecch\-mosis, 
deformity and infrequent disability; however, 
pathologic fractures, particularly of the pha- 
langes, were observed. There is no satisfactoiy the- 
ory of etiolog)'. Gross and microscopic findings of 
cartilaginous elements are usually characteristic. 
While the x-ray appearance of a circumscribed 
translucent area in the end of a long bone sug- 
gests the diagnosis, surgical e.xploration and com- 
plete extirpation of accessible central bone lesions 
affords satisfactory treatment and permits micro- 
scopic diagnosis. X-ray therapy, used in 4 cases, is 
considered valueless. Complications were minimal. 
Good anatomic, functional and economic results 
of I to 14 yrs. were obtained; exceptions were 2 
cases too recent to evaluate, 3 deaths and i 
amputation. The chondroblastomas were equall>j 
divided between the sexes occurred in ages 
II to 20; all were in long bones, mostly femur 
and humerus. The authors’ experience supports 
Jaffe and Lichtenstein that these tumors prob- 
ably begin in the epiphysis and involve the meta- 
physis secondarily. Local pain and swelling are 
the usual s)’mptoms. X-ray evidence may sug- 
gest a malignant bone sarcoma. The authors ad- 
mit the possibility of satisfactoiy x-ray therapy, 
for these tumors are somewhat radiosensitive, 
but prefer surgery because it has proved satis- 
factory and usually essential to accurate diag- 
nosis. — S. A. Wilkins, ]r., M. D. 

Gergely, Lewis [Debrecen, Hungar)]: Central 
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mj-xonia of the ninnclibic. Am. J. Orthodontics 
33: 810-814, Nov., 1947. — Case report. 

Grisvold. R. Arnold [Univ. Louisville Sch. Med., 
Louisville, Ky.]: Osleocliondrosarconia of tlie 
.sternum. Use of tantalum plate as a pros- 
thesis. .Arch. Surg. 55: 681-688, Dec., 1947. — 
•A case is reported in which a large portion of 
the anterior thoracic cage was removed because 
of osteochondrosarcoma of the sternum. A large 
tantalum plate was 6tted into the defect. This 
plate functioned satisfactorily as a temporary 
prosthesis. — Auth. Summ. 

Hankey. George T. [London Hosp., Eng.]: Three 
cysts in the same mandible, not of dental 
origin. ? solitary cysts or osteitis fibrosa. Proc. 
Roy. Soc. Med. 40: 723-726, Oct., 1947. 

Jaffe, Henry L. [Hosp. Joint Dis., New York, 
N. A'.]: Tumors of the skeletal system: patho- 
logical aspects. Bull. N. Y. Acad. Med. 23: 497" 
51 1, Sept., 1947. — Certain aspects of osteoid 
osteoma, giant-cell tumor, osteogenic sarcoma, 
hbrosarcoma, chondrosarcoma, Ewing sarcoma, 
and multiple myeloma arc discussed. Osteoid 
osteoma is a benign, solitary, small, painful tumor 
of bone, usually occurring in adolescents or young 
adults; about one-half the cases affect the tibia 
or femur. It develops as a nidus of osteoid and 
trabeculae of newly formed osseous tissue in vas- 
cularized osteogenic connective tissue. The lesion 
is quite disabling, but relief is prompt and 
permanent when e.xcised. Giant-cell tumor is a 
distinctive, rare tumor with predilection for the 
ends of long bones; it occurs in patients more 
than 20 yrs. old. The entity has frequently been 
confused with other lesions. True giant-cell 
tumor is composed of spindle or ovoid stromal 
cells heavily interspersed with multinucleatcd 
giant cells, and its prognosis is generally bad be- 
cause of its tendency to metastasize. The tumor 
is graded from I to III on the basis of the 
atjpism of the stromal cells. Grade I shows no 
appreciable at^yiism, but Grade III is frankly 
malignant, and Grade II shows such aggressive 
tendencies locally that the affected limb has to 
be amputated. 

Osteogenic sarcoma is the most common of 
these primary malignant bone tumors, occurs in the 
end of a long bone, and usually in the age group 
from 10 to 25 >Ts. The mortality is high in all 
tspes of treatment and the author’s 5-yr. survival 
rate is less than 10 per cent. The tumor is a 
sarcoma of connective tissue of bone that forms 
osteoid or osseous tissue. The lesion begins in the 
.interior of the bone, grows through the cortex, 
metastasizes by the hematogenous route to the 
lungs, and death usually occurs within 2 years 
after the beginning of treatment. X-ray examina- 
tion is relatively easy because of the age of the 
patient, and the location and striking radiopacity 
of the lesion. Fibrosarcoma of bone is a primaiy 
connective-tissue sarcoma that does not demon- 
strate any osteogenic potentialities. Its anaplastic 
form has a very ominous prognosis, but the 
more differentiated t>pes are of lesser malig- 
nancy. X-ray examination may not disclose its 
early origin in the interior of bone, and, unless 
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soft tissue technique is used, its later extra- 
cortical growth may not be discovered. 

Histologically,the tumor may resemble an osteo- 
genic sarcoma where osteoid or bone tissue has 
not been formed. Chondrosarcoma is a malignant 
tumor arising from preformed cartilage — an 
enchondroma or the cartilage cap of an osteo- 
chondroma. It occurs most commonly in the long 
bones, the innominate, or the ribs in patients 
from 25 to 50 yrs. old. The tumor is slow grow- 
ing and, if surgically excised, has a better prog- 
nosis than either osteogenic sarcoma or fibro- 
sarcoma. Ewing sarcoma is a rare, malignant, 
primary bone tumor affecting patients 10 to 25 
years of age. Usually there are the associated 
clinical findings of persistent fever, anemia, and 
increased sedimentation rate. .A long bone, or one 
in the trunk is the most frequent site. Only an 
occasional patient sum'ves. The tumor is deriv'ed 
from the cells of the supporting framework (the 
reticular tissue) of the bone marrow, and the 
histological diagnosis has to be made \rith cir- 
cumspection. Multiple myeloma is a malignant 
tumor arising from the myeloid-formative tissue 
and may involve all bones in a patient. The dis- 
ease usually progresses rapidly, but, occasionally, 
it may remain localized for months or years. 
Renal changes are pathognomonic, and amyloid 
disease of the tumor and non-tumor areas may 
occur. X-ray diagnosis may be faulty early in 
the disease because of overemphasis on the im- 
portance of multiple lesions or involvement of 
the calvarium. The predominant cell t>-pcs are: 
small cells resembling plasma cells; and a cell 
larger than myeloblasts that shows abundant 
cytoplasm, and large, round, or oval nuclei. — 
P. ]. Fitzgerald, M. D. 

Lichtenstein, Louis, & Jaffe, Henry L. [Hosp. 
Joint Dis., New York, N. Y.J: Multiple mye- 
loma. A survey based on thirty-five cases, 
eighteen of -which came to autopsy. .Arch. 
Path. 44: 207-246, Sept., 1947. — Multiple mye- 
loma affects males slightly more commonly than 
females, is rare in those less than 30 years. More 
than 75% occur in those 40 to 60 yrs. of 
age. Pain, especially in the back or thorax, 
sveight loss, pathological fracture, and palpable 
tumor in a superficial bone are the commonest 
initial complaints. A vertebral-column lesion, 
usually lumbar, is the initial lesion in more than 
half. S>’mptoms due to compression of the spinal 
cord or sciatic nerve occur. The long bones, 
especially the femur, are the second most com- 
mon site. The course is usually progressive and 
rapid, lasting about 2 >ts. from onset although 
cases of 10 years’ survival are recorded. The 
skeletal lesions are not the punched-out areas 
usually described, but result from diffuse re- 
placement of marrow by tumor with erosion of 
spongj- trabeculae and cortical bone. Bulky 
tumors and destruction of contiguous vertebral 
bodies occur. The radiographic changes may be 
insignificant, or the bone may appear as a honey- 
combed shell. The importance of calvarium 
lesions has been overemphasized radiographic- 
ally. 

An appreciable anemia occurs in more than 



CANCER May 1 948 


166] 

70% of cases; about 50% show a moderate or 
severe anemia. The total white count is not 
greatly altered. Myeloma cells may be seen in 
the peripheral blood. The authors report a total 
cell count of 40,000 in one patient and 30 to 
54% were called plasma cells. Sternal-marrow 
aspiration is usually diagnostic. H>'percalcemia 
and hyperproteinemia each occurs in about half 
the cases and their concomitant presence is 
strongly suggestive of the disease. Serum phos- 
phatase is normal. Bence-Jones proteinuria was 
present in 10 of the 26 cases e.xamined. Uric 
acid is increased. Renal involvement may lead 
to renal impairment or to insufficiency. Micro- 
scopic findings were present in about one-half 
the kidneys. The lesion consists of proteinaceous 
plugs in the tubules with inflammatory and 
giant-cell reaction about the casts. It may occur 
in the absence of Bence-Jones proteinuria. 
About 10% of the authors’ cases showed amy- 
loidosis and in the skeleton the lesions were 
found in the tumor. Extraskeletally, bulky de- 
posits of amyloid were present in muscle, joint 
capsules, and other unusual areas. In cases of 
atypical amyloidosis the diagnosis of multiple 
myeloma should be considered. Very few reports 
of solitary myeloma are convincing, although, 
occasionally the discovery of a single lesion is 
followed by survival for as long as 10 yrs. Two 
cell tj-pes are present: (i) frequently a small, 
uniform cell resembling the plasma cell pre- 
dominates; (2) a large cell with abundant cyto- 
plasm, and a large, round, oval, or even rcnni- 
form stippled nucleus occurs. Admixtures of 
these are found as arc atypical cells with large, 
bizarre, or giant nuclei. Treatment with radia- 
tion, radioactive phosphorus (P’'"’), stilbamidine, 
or pentamidine does not appear to alter the 
course of the disease. Surgical therapy is usually 
limited to the care of bone fractures and cord 
compression. Rarely, ablation of a limb for soli- 
tary myeloma has been followed by sur\dval for 
some years. — P. J. Fitzgerald, M.D. 

Rubinstein, Michael A. [Montefiorc Hosp., New 
York, N. Y.]: Cheniotlierapy of multiple mye- 
loma; the use of antimony. (Preliminary Re- 
port.) Blood 2: 555-563, Nov., 1947. — Seven 
cases of multiple myeloma were treated with 
antimony derivatives. Since previous observations 
have shown antimony to be a useful therapeutic 
agent in the treatment of diseases manifesting a 
hyperglobulinemia, a rationale was established 
for its use in multiple myeloma. 7 cases of multi- 
ple myeloma were treated with antimony deriva- 
tives: tartar emetic and neostibosan. 0.3 gm. 
neostibosan was given intravenously daily for a 
total of 15.0 gm. Tartar emetic was injected 
intravenously as a i % solution — 2 to 4 doses of 
5.0 cc. each or 3 doses of 10 cc. each. The drug 
treatment when completed was followed by 
irradiation. The drugs decreased the percentage 
of myeloma cells in the differential count, altered 
the plasma cells morphologically so that meta- 
chromatic basophilic granules appeared in them 
only, exclusive of all other cells. No change 
in the h^TDerglobulinemia was noted. The case 
reports suggest that antimony tends to increase 


the sensitivity of the disease to irradiation. These 
findings resemble Snapper’s in treating multiple 
myeloma with stilbamidine, which, however, is 
not an antimony compound. — H. D. Diamond 

M. D. • ’ 

Sherman, Mary S. [Univ. Chicago, Dept. Surg,, 
Chicago, 111.]: Osteoid osteoma. Review of the 
literature and report of thirty cases. J. Bone 
& Joint Surg. 29: 918-930, Oct., 1947. 

Stout, Arthur Purdy [Columbia Univ. & Presby- 
terian Hosp., New York, N. Y.]: Tumor Semi- 
nar [A] Undiagnosed tumor of astragalus. 
[B] Giant cell tumor of tibia. [C] Sacrococ- 
cygeal chordoma. J. Missouri State M. .K. 44: 
674-675; 675-676; 678-679, Sept., 1947. 

Waltner, Jules G., & Karatay, Safa [Columbia 
Univ. Coll. Phys. & Surg., & Presbyterian Hosp., 
New York, N. Y.]: Cysts of the mastoid bone. 
Arch. Otolaryng. 46: 398-404, Sept., 1947.— 
Case report. 

Zinneman, H, H. [Lincoln, Neb.]: Eosinophilic 
granuloma of bone. Am. Practitioner 2: 121- 
124, Oct., 1947. 

RESPIRATORY TRACT 

NASOPHARYNX AND SINUSES 

Anon, [N. Y. Inst. Clin. Oral Path., New York, 

N. Y.]: Carcinoma of the antrum. New York 
State Dent. J. 13: 473-474, Oct., 1947. Case re- 
port. Squamous-cell carcinoma. 

Davis, E. D. D. [Eng.]: The diagnosis and 
treatment of tumours of the nasopharj-nx, 
Proc. Roy. Soc. Med. 40: 707-712, Oct., 1947. 

Koop, C. Everett; Jordan, H. Ernest, & Horn, 
Robert C. [Philadelphia, Pa.]: Neurilemmoma 
of the pharynx. Surg., Gynec. & Obst. 85: 641- 
645, Nov., 1947. — Report of 5 cases. 

Novick, Joel N. [G. Washington Univ. Sch. Med., 
Wash., D. C.]: Osteoma of the frontal sinuses. 
Arch. Otolaryng. 46: 655-669, Nov., 1947. — 
Case report and review of the literature. 


LARYNX 

Blady, John V. [Philadelphia, Pa.]: The treat- 
ment of recurrences and evaluation of cri- 
teria for the selection of treatment of cancer 
of the larynx. Am. J. Roentgenol. 58: 33t-34') 
Sept., 1947. — This paper attempts to set up cri- 
teria which can be used in selecting the proper 
modality in the treatment of recurrent cancer of 
the larynx. The recurrence rate after laryngofis- 
sure was 17% in 59 cases and the 5-yr. cure rate 
80% to 85%. Unless the lesion involved the an- 
terior commissure, no cartilage was removed. If 
the recurrence was superficial, radiation was 
selected, but if it was subglottic or infiltrative 
with possible cartilage involvement, laryngectomy 
was performed. No primary lesion which could 
be treated by laryngofissure was subjected to 
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radiation except where the patient’s condition 
contraindicated surgery or if he rejected it. Of 
10 recurrent cases following laryngofissure, 2 
were treated with x-rays, both surviving 5 yrs., 
and 2 by total laryngectomy with one 5-yr. sur- 
vival. Of 81 treated by radiation primarily 13 
(23%) of the 56 intrinsic lesions and 6 (24%) 
in the 25 extrinsic lesions recurred. 12 received 
a 2d course of x-rays with four 5-yr. survivals. 
In the repeat course at least 3000 r X 2 was 
given with only one ease of subsequent chon- 
dritis. Two were treated by laryngectomy with 
one 5-year survival. It is interesting that the 
recurrences appeared 3 months to 8 years after 
the initial treatment. 

There were 24% recurrences after total laryn- 
gectomy. These 1 5 were subsequently treated by 
.X- or y-irradiation or local surgical excision or 
by a combination of all three with no 5-year sur- 
vivals. The author concludes that in this group 
extremely radical surger)- should be tried as soon 
as the recurrence is detected. On the basis of an 
equal rate of recurrence and with less possi- 
bility of cure in post-laryngectomy recurrences, 
it is suggested that where radiation and larjTt- 
gectomy might be equally effective, the former 
should be selected. However, the author prefers 
surgery in all Gradc-III squamous carcinomas 
and in lesions that have infiltrated the local 
cartilages. A final table is included which gives 
specific treatment recommendations for primary 
lesions based upon criteria covering metastases, 
histo-patholog)-, extent of involvement, motility 
and mobility of the lesion and adjacent tissue, 
and general factors. [No data, however, arc pre- 
sented to substantiate such recommendations. 
The statistics represent only the author’s experi- 
ence in the treatment of recurrent cases. He 
further states that laryngofissure is chosen for the 
superficial cordal lesions because of the re- 
sulting 80% to 85%, 5-ycar salvage. He believes 
that radiation might be equally effective, but 
this is not recommended in his table.] — S. L. 
Perzik, M.D. 

Hart, y. K. [Charlotte Eye, Ear, Nose & Throat 
Hosp., Charlotte, N. C.]; Some misleading 
manifestations of otolaryngological infections 
and tumors and their interrelationship. Eye, 
Ear, Nose & Throat Monthly 26; 596-605; 61 1, 
Nov., 1947. 

Hassin, George B. [Univ. 111 . Coll. Med., Chicago, 
111 .]: Carcinoma of muscle tissue as a cause 
of laryngeal paralysis. J. Neuropath. & Exper. 
Neurol. 6: 358-368, Oct., 1947. — Case report. — 
Invasion of the muscle tissue by cancer cells re- 
sults in a variety of changes in the muscle fibers 
— swelling, fragmentation, loss of striations, 
liquefaction, fibrillary disruption, degeneration 
and necrosis. No other muscle pathology exhibits 
such a wealth and combination of changes as 
arc seen in a muscle invaded by a carcinoma. 
Changes in the muscles, and not in the nerves, 
may be the real cause of a paralysis. The de- 
generative changes exhibited by some muscle 
fibers are similar to such seen in progressive 
muscular atrophy and like the other changes arc 
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of toxic and not mechanical origin. Cancer of 
muscle fibers differs from that of nerve fibers in 
involving the parenchj-ma; in nerve fibers, the 
cancer cells are confined to their mesodermal 
sheaths. — Aulh. Concl. 

Holinger, Paul H.: .Andrews, Albert H., Jr.; 
Anison, George C., & Johnston, Kenneth C. 
[Univ. 111 . Coll. Med., & St. Luke’s Hosp., Chi- 
cago, 111 .]: Pathology of the larynx. .A photo- 
graphic analysis. Ann. Otol., Rhin. & Laryng. 
56: 583-613, Sept. 1947. — Includes photographs 
of cyst, pol>p, papilloma, carcinoma. 

Kcmler, Joseph I. [Baltimore, Md.]: Bilateral 
thyrotomy for carcinoma of the larynx. Lar- 
yngoscope 57: 704-718, Nov., 1947. 

New, Gordon B.; Figi, Frederick A.; Havens, 
Fred Z., & Erich, John B. [Mayo Clin., Roch- 
ester, Minn.]: Carcinoma of the larynx. Meth- 
ods and results of treatment. Surg., G>'nec. 
& Obst. 85: 623-629, Nov., 1947. — In this analy- 
sis of 568 patients with cancer of the lars-nx, an 
attempt is made to set up criteria for the selec- 
tion of treatment in operable and inoperable 
cases. 446 (78.5%) were treated by surgery: 122 
(21.5%), by irradiation. Of those treated sur- 
gically 213 (47.8%) had a laryngectomy, 184 
(41.2%) thyrotomy, and 49 (11%) laryngeal 
suspension. Choice of surgery or irradiation was 
based on: (i) size, location, and extent of lar- 
yngeal growth, (2) grade of malignancy, (3) 
presence or absence of extralar>'ngcal e.\tensions 
of the disease or metastasis to the cervical nodes, 
and (4) age and general physical condition of 
the patient. Suspension laryngoscopy with elec- 
trocoagulation or local excision was used in very 
limited non-infiltrating lesions of the cords. TTiy- 
rotomy (laryngofissure) was reserved for the 
low-grade nonfixating lesions of the anterior Yi 
of one cord, or of the anterior halves of both 
cords including the anterior commissure. Lar- 
yngectomy was performed for cancers associated 
with fixation of the cords; for low-grade lesions 
extending through the thyroid cartilage or thy- 
rohyoid membrane or to the postcricoid area; 
and for high-grade lesions without cord fixation 
involving the anterior Yi of the cord. Irradiation 
was used in high- or low-grade lesions which 
were too extensive for surgical measures and in 
the senile debilitated patient. 

A hospital mortality of only 0.47% was ob- 
tained in the last 428 surgical cases (2 deaths). 
This is attributed to the use of cervical block 
anesthesia, antibiotics and chemotherapy, a 
highly trained personnel, and the selected use of 
preoperative tracheotomy in those cases with an 
obstructed airway and in the aged and debili- 
tated. The 5-yr. survival rate was 73.5% for all 
traced surgical cases: suspension laryngoscopy, 
91.7% of 22 traced (24 total); thyrotomy, 
83.6% of 73 (95 total): laryngectomy, 60.2% 
of 88 (104 total); for irradiation, 6.9 9(- of 72 
(76 total). [Since surgery was used in all op- 
erable groups, irradiation only in the inoperable, 
no figures for various t\pes of treatment, based 
upon comparable groups of patients treated, are 
obtained ; hence the author's statement that “no 
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one form of therapy :s superior to all others” 
is misleading; the statement were better phrased 
“no one fonn of operative procedure is superior 
to all othei-s.”]— 5'. L. Petzik, M.D. 

Siielis, Oliver NY. [Austin, Texas]: Ttimors of 
tlic larjnx. Texas State J, Med. 43: 393-397, 
Oct., 1947. 

TRACHEA AND BRONCHI 

Brunner, A. [Univcrsitat.sklinik Zurich, Swtz.]: 
Ueber das Bronchialkarziiioin. [Carcinoma of 
the bronchi.] Schweiz, med. Wchnschr. 77: 
1064-1069, Oct. 4, 1947. — 2 ease reports. 

Davies, .1. N. P., & Trowcll, H. C. [hfulago Hosp. 
M. Sch., East Africa]: A ease of eareinonia 
of the bronclnis in a Ganda male. East African 
M. J. 24: 337-338, Sept., 1947. 

Ellinan, Philip, & Whittaker, Hcrnion [Leather- 
head Emergency Hosp., Surrey, England]: Pri- 
mary carcinoma of the trachea. Thorax 2: 
153-162, Sept., 1947. — Case report and review 
of literature. 

Leddy, Eugene T. [Mayo Clin., Rochester, Minn.]: 
Roentgen therapy of hronehiogenic earei- 
noma. Minnesota Med. 30: 975-977, Sept., 
*947- — Review of 448 cases. 

McRcynolds, George S, [Galveston, Tex.], & Par- 
ri.sh, Robert E. [San .Antonio, Tex.]: Adenoma 
of the bronchus. Ann. Otoh, Rhin. & Laryng. 
56: 766-768, Sept., 1947. — Case report. 

Nager [Zurich, Swtz.]; L’importanec de Pendo- 
scopic dans le diagnostic des afTcctions des 
hrotiehes et des ponmons. [Importance of 
endo.'Copy in the diagnosis of diseases of the 
bronchi and lungs.] Rev. med. Suisse Rom. 
67: 604-607, Sept. 25, 1947. — .A review. 

Ochsner, .Alton; DcBakcy, Michael; & Dixon, 
J. Leonard [Tulanc Univ. & Ochsner Clin., New 
Orleans, La.]: Primary cancer of the lung. 
J..A.M..A. 135: 321-327, Oct. II, 1947. — -An 
analysis of 412 eases of priman’ cancer of lung 
observed over a 12-yr. period shows an apparent 
increase in the incidence; it is now second only 
to cancer of the stomach in frequency; bron- 
chogenic carcinoma probably comprises about 
1 o 97 of all carcinomas. The increase was mostly in 
white patients ; the incidence in Negroes changed 
little. 356 {86.497) were men; 56 (13.697) 
women. .About 90 97 were in the 5th to 7th 
decades. The youngest was 12, the oldest 81 
yrs. Of the 147 in whom pulmonary resection 
was performed, 7697 were smokers; the distribu- 
tion between indoor and outdoor occupations 
was almost equal. Most primaiy tumors of lung 
arc malignant and of bronchogenic origin. There 
were 14 1 bronchogenic carcinomas, 2 fibrosar- 
comas, 2 Ijanphoblastomas, i melanoma and i 
neurogenic sarcoma. 87 (5997) were on the right 
and 60 (4197) on the left. The right .and left 
upper and right loivcr lobes ■were involved in 
1 1.697 of eases. The most common ssanptoms 
were cough, loss of weight, pain or discomfort 


in the chest, previous respiratory infection 
hemoptysis and dyspnc.a in about th.at order of 
frequency. Emphasis is placed on anv change in 
a cough that m.ay already have been prcscnC.and 
on previous respirator>’ infection .after which 
there has been a persistency of ssanptoms. Sig- 
nificant s>anptoms arc more likely if ihc tumor 
encroaches on the lumen of a larger bronchus or 
on the pleura. 

Primarj- bronchial carcinoma should be sus- 
pected and surgical c-\ploration done in even 
man more than 40 yrs. rvho has unexplained 
thoracic discomfort, a persistent cough, or han- 
optysis. Rocntgcnographic (especially serial), 
bronchographic, bronchoscopic studies, .and erto- 
logic cx.amination of the sputum or broncln.al se- 
cretions are important diagnostically. Because of 
stasis from bronchial occlusion by tumor or inter- 
ference with the blood supply in the center of a 
rapidly growing tumor, necrosis and infection 
may cause pulmon.aia’ abscess or bronchicct.asis. 
In a man more than 40, lung abscess should 
always be considered of carcinomatous origin 
unless easily explained othenwse. Often a pul- 
monary abscess wall may appear irrcpilar be- 
cause of projecting tvimor tissue. Tomograms arc 
valuable here. 5 asunptomatic, un.suspccted cases 
were found by routine roentgenograms. In t2t 
(82,397) rocntgcnographic diagnosis was bron- 
chogenic carcinoma. The diagnosis of pulmon.an- 
abscess in 8 cases (5.497) was the most fre- 
quent error, but usu.ally an abscess w.is present 
in association with the carcinoma. Brondio- 
graphic .study is sometimes valu.ablc, e.spcci.ally in 
lesions that arc in the lung periphery or involve 
the bronchi of the upper lobe. Bronchoscopy, 
the most accurate diagnostic method, w.as done 
in 125 eases, with a biopsy in 74 (59-2 97) and 
a positive diagnosis obtained in 61 (41,597). 

The increasing v.ilue of the criologic cx- 
.amination of the sputum and the prognostic 
value of demonstrating tumor cells in pleural 
fluid arc discu.sscd. .Aspiration biopsy was done 
only in inoperable eases. In 246 eases that were 
explored, a previous positive diagnosis teas estab- 
lished in 164 (6 6 97), The ide.al treatment of 
primary lung cancers is pneumonectomy before 
the lesion has extended beyond the lung. This 
offci-s the only cure. Occasionally irradiation is 
beneficial but its use is not justifi.ablc in early 
and operable lesions. The authors have had little 
experience rvith nitrogen mustard. The only cri- 
teria of inoperability arc distant metastascs, ob- 
vious involvement of the Carina or trachea and 
the presence of cancer cells in the pleural fluid. 
Resection rvas frequently possible rvhen the 
phrenic and recurrent lanmgeal ncn'cs were in- 
volved. Palliative resection is indicated when an 
abscess has developed in these cases. 

Surviv.al periods are sufficiently long to justify 
operation. Untisually, pneumonectomy is the pro- 
cedure of choice. Simple lobectomy w.as done in 
2 eases. 246 (59-897) were c.xplorcd; 99 

(40.297) proved to be nonresect.able. 14' 
(59.897 of the number explored, 35-797 of the 
total series) were resected; 36 (24.597) of these 
died in the hospital. Resection mortality before 
1942 was 46.497: 19.397 since. The relativeh 
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high operative mortality (24.5%) is due to ex- 
tensive disease and poor cardiovascular function. 
Chief postoperative complications were empyema 
( 12 . 29 c) and bronchial fistula (5.4%). Sulfona- 
mides and penicillin have not materially influ- 
enced the morbidity. 63 ( 56 . 89 fc) have subse- 
quently died; 48 (43.29^) are still alive (i oper- 
ated on II yrs. ago). 23.390 of the resected 
patients lived 5 yrs. (localized tumors 42.990 
and extensive tumors 6.2 9 f-). The survival rate 
in lung cancer is now actually better than in 
gastric, the reported rate being about 89 r and 
5%, respectively. The authors conclude that the 
clinical course of bronchogenic carcinoma is 
slower than that of gastric.- — J. A. Chamberlin, 
M.D. 

Olsen, .-Vrlliur, M. [Rochester, hlinn.]: The diag- 
nosis and treatment of lesions of the bron- 
chial tree. J. Missouri State hf. A. 44: 731- 
734 , Oct., 1947. 

Penla. .-Arthur Q. [Schenectady, N. Y.]; Primary 
carcinoma of the trachea removed by bron- 
choscopic procedure. .Ann. Otol., Rhin. & 
Lars-ng. 56: 790-792, Sept., 1947. — Case re- 
port of epidermoid carcinoma grade 2. 

Rigler, Leo G. & Merner, Thomas B. [Univ. 
Minn., Minneapolis, Minn.]: Planigraphy in 
the diagnosis of bronchogenic carcinoma, .Am. 
J. Roentgenol 58: 267-276, Sept., 1947. 

Shorvon, L. M. [Xorth England Cancer Org.]: 
Carcinoma of the bronchus with e.special 
reference to its treatment by radiotherapy. 
Brit. J. Radiol. 20: 443-449, Xov., 1947. 

Smith, Morley T. [New Rochelle, N. Y.]: .Aden- 
oma of the trachea. Arch. Otolar>-ng. 46: 405- 
407, Sept., 1947. — Case report. 

Stout, .Arthur Purdy [Columbia Univ. & Pres- 
byterian Hosp., New York, N. Y.]: Tumor 
Seminar. [.A] .Adenoma of Bronchus. [B] 
Bronchial epithelial hj'perplasia and meta- 
plasia with extension into alveoli simulating 
alveolar carcinoma. J. Missouri State M. .A. 
44: 679-680; 680, 682, Sept., 1947. 

Wlialcn, Edward J. [Hartford, Conn,] : Lipoma 
of the bronchus. .Ann. Otol., Rhin. & Laiyng. 
56: 81 1-8 1 8, Sept., 1947. — Case report. 

Woolner, L. B., & McDonald, John R. [Mayo 
Clinic, Rochester, Minn.]: Bronchogenic carci- 
noma: diagnosis by microscopic examination 
of sputum and bronchial secretions; pre- 
liminary report. Proc. Staff Meet., Mayo Clin. 
22: 369-381, Sept. 3, 1947. — Freshly collected 
sputum was spread on slides and fixed, while 
wet, in equal parts of alcohol and ether. Ma- 
terial that could not be spread immediately was 
collected in vials containing 95 9 £ alcohol. This 
material was later spread by gentle crushing be- 
tween albumin coated slides. Both tj^pes of 
preparations were stained with hemato.xylin and 
cosin, dehydrated, cleared and mounted. The 
characteristics of normal cells in sputum are de- 
scribed. Malignant cells are much larger than 


[169 

normal cells, except in certain tumors charac- 
terized by small cells. The variation in the size of 
cells and particularly the variation of nuclear size 
and shape .among similar cells are important cri- 
teria. In highly undifferentiated tumors the nu- 
cleus is bare or is surrounded by a narrow rim 
of cytoplasm. .An c.xccption is the squamous cell 
carcinoma with voluminous cj'toplasm. The 
nuclei of malignant cells are hj-perchromatic with 
a coarse chromatin network. Large and fre- 
quently multiple nucleoli are characteristic of 
malignant cells. Film study showed three groups 
of carcinomas: (i) anaplastic including small- 
cell, (2) squamous-cell and (3) adenocarcinoma. 
70 cases of carcinoma of the lung diagnosed by 
sputum films are reported. 7 were of the upper 
lobe [and could not be visualized through the 
bronchoscope]. 14 did not have bronchoscopic 
examination for other reasons. 7 had undergone 
bronchoscopic e.xamination with negative results. 
Positive bronchoscopic biopsy was obtained in 
41. .A false positive report was given in i : sub- 
sequent necropsy showed multiple infarctions 
with hj-pcrplasia and squamous metaplasia of 
bronchial epithelium .- — ]. P. Wozencraft, M.D. 

LUNG ANT) PLEURA 

Churchill, Edward D. [Harvard Univ., & Mass. 
Gen. Hosp., Boston, Mass.]: Maliguam lyni- 
phonia of the lung and pulmonary coccidio- 
idomycosis. A clinic on surgical lesions of the 
lung with consolidation. S. Clin. North .Amer- 
ica 27: 1113-1120, Oct., 1947. 

Donaldson, J. K. [Little Rock, .Ark.]: Diagnosis 
and treatment of disorders of lung requiring 
surgical resection. J. .Ark. M. Soc. 44: 1 1 i-i 19, 
Oct., 1947. 

Drouet, P.-L. ; Herbeuval, R., & FaisTe, G.: Le 
probleme des cancers suppures du poumon. 
[The problem of suppurating cancer of the 
lung.] Rev. med. dc Nanej- 72 : 255-259, Aug.- 
Sept., 1947. — Three case reports. 

Hochberg, Lew A.: Epstein, Israel G., & Pemi- 
koff, Morris [Bushwick Hosp., Brookhn, N. Y.]: 
Endothelioma (mesothelioma) of the pleura. 
(Presentation of a case treated surgically.) 
Dis. Chest 13: 621-626, Nov.-Dee., 1947. 

Lambert, Adrian [New York, N. Y.]: Tlie im- 
portance of early diagnosis in the surgical 
treatment of carcinoma of the lung. New 
York State J. Med. 47: 2688, Dec. 15, 1947. 

McNamara, William L.: Sargent, William F., & 
Costich, K. J. [Vet. .Adm. Hosp., Hines, 111 .]: 
Giant sarcoma of the pleura. Report of a case. 
.Arch. Surg. 55: 632-636: Nov., 1947. — A case 
of giant primary fibrosarcoma of the pleura, 
presenting a clinical picture of pulmonary and 
cardiac embarrassment, is described. The diag- 
nosis was established at autopsy. — Aulh. Summ. 

Penta, Arthur Q. [Ellis Hosp., Schenectady, N. 
Y.]: Bronchoscopy in early diagnosis of lung 
carcinoma. Clin. Med. 54: 399-401, Dec., 1947. 
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Reinhoir, William Francis, Jr. [Johns Hopkins 
Univ.j Baltimore, Md.]; The present staUis of 
the surgical treatment of carcinoma of the 
lung. Mississippi Doctor 25; 12 1-132, Sept., 

1947- 

Simon, Morris A. [Jewish Gen. Hosp., Montreal, 
Quebec]: Diffuse primary alveolar carcinoma 
of the lung. So-called “alveolar eell” tumor 
of lung). Am. J. Clin. Path. 17: 783-796, Oct., 
1947. — Case report. 

Spatt, Samixel D., & Grayzel, David M. [Brook- 
lyn, N. Y.]; Primary lymphosarcoma of the 
lung ( a case report and revieiv of the litera- 
ture). Ann. Int. Med. 27: 632-638, Oct. 1947, 

TUMORS OF INFANCY AND 
CHILDHOOD 

Anon.: Malignant tumors in children. Case Rep., 
Children’s Mem. Hosp. [Chicago, 111 .] 6; 883- 
899, Sept., 1947. — Presentation of cases. 

Krayenbiihl, H., & Luthy, F. [Univ. Zurich, 
Swtz.] Das spinale Neurinom und sympathi- 
sche Ganglioneurom im Kindesalter. [Spinal 
neurinoma and sympathoganglioneuroma in 
childhood.] Schweiz. Ztschr. f. Path. u. Bakt. 
10: 51-65, 1947. — Five cases of tumors originat- 
ing in the roots of the spinal cord arc described. 
All began in the first decade of life, at which 
time tumors of nerve-sheaths are exceedingly 
rare. The tumors have been operated upon and 
the diagnoses verified histologically. 1 tumor is 
a neurofibroma, and 3 are neurinomas. The 5th 
case is a sympathoganglioneuroma. In this last 
case the question of the origin of the great 
amount of silver-stained fibrils usually seen in 
these tumors could be answered, because many 
of the ganglion cells, though more or less de- 
generated, could be observed to have sent out 
axis-cylinders. — Auth. Surnm. 

Meltzer, Adolph, & Bloom, Bernard [Beth Israel 
Hosp., Boston, Mass.]; Malignant testicular 
neoplasms in infancy. Report of a case with 
six-year survival. New England J. Med. 237: 
513-515. Oct. 2, 1947. 

Reed, Marjorie E. [Plymouth, Pa.] Lymphosar- 
coma. Report of case. Arch. Pediat. 64; 453- 
458, Sept., 1947. 

Silver, Henry K. [Univ. Calif. M. Sch., San Fran- 
cisco, Calif.] Wilms’ tumor (embryoma of the 
kidney). J. Pediat. 31; 643-650, Dec., 1947. — 
Eighteen patients with Wilms’ tumor of the kid- 
ney are presented. A nephrectomy was done in 
13; and 10 are alive from 2 54 to 15 yrs. post- 
operatively, a survival rate of 76.9%. 2 were 
adults while the youngest patient was only 3 
days old at the time of entry to the hospital. 
Hypertension occurred in 7 of the 8 patients in 
whom the blood pressure was recorded. No cor- 
relation was noted between age of onset, degree 
of hypertension, presence of hematuria, and the 
eventual outcome. No standard treatment was 


used in the management of these patients, but 
all 4 patients who received preoperative irradia- 
tion plus nephrectomy and postoperative irradia- 
tion are alive. Eveiy- patient who survived had 
had a nephrectomy. The data available arc in- 
sufficient to permit the evaluation of the merits 
of the transperitoneal as compared with the 
posterolateral approach to the kidney. — Auth. 
Summ. & Concl. 

Slolkowski, Eugene L., & Borovsky, Maxwell P. 
[Cook County Hosp., Chicago, 111 .]: Adenoleio- 
myofibroma of the longue. Report of a case 
in an infant. J. Pediat. 31; 470-473, Oct., 
> 947 - 

Ulfelder, Howard, & Quan, Stuart H. [Mass. 
Gen. Hosp., & Harvard M. Sch., Boston, Mass.] 
Sarcoma botryoides vaginae. Complete exci- 
sion of the tumor in an infant by the com- 
bined abdominal and perineal approach. S. 
Clin. North America 27; 1240-1245, Oct., 1947. 
— Case report. 


RESEARCH (GENERAL) 

Anderson, Wm. [Glasgow Royal Cancer Hosp.]: 
Risk of contamination in experimental car- 
cinogenesis. Nature 160: 338, Sept. 6, 1947. 

Gessler, Albert E., & Grey, Clifford E. [Res. 
Labs. Interchem. Corp.]: Notes on the electron 
microscopy of tissue sections. Stibmicroscopic 
spherical bodies in carcinoma. Exper. Med. & 
Surg. 5; 307-318, Nov., 1947. — The presence 
of submicroscopic spherical bodies in tissue sec- 
tions of carcinomatous tumors and in skin in 
the vicinity of a tumor is demonstrated by ac- 
companying electron micrographs. While hun- 
dreds of such micrographs originating from nor- 
mal, carcinomatous and some limited types of 
other pathological tissue, were taken and studied, 
these bodies could be clearly demonstrated only 
in the cancerous tissue. Their significance or 
unique relation to carcinoma is not determined. 
While their diameters are within the range of 
the sizes of viruses, no attempt is made to estab- 
lish a relation between the two. — Auth. Summ. 

Goldfeder, Anna [Cancer Res. Lab., N. Y. C. 
Dept. Hosps., & N. Y. Univ., New York, N. Y.]; 
“Is there any progress being made in the 
field of cancer research?” Exper. Med. & 
Surg. 5: 319-330, Nov., 1947. 

Henshaw, P. S. ; Riley, E. F., & Stapleton, G. E. 
[Clinton Labs., Oak Ridge, Tenn.]: The bio- 
logical effects of pile radiations. Radiology 
49; 349-360, Sept., 1947. — Some immediate 

and late biological effects of daily and single 
exposures of fast and slow neutrons, y and ^ 
rays were investigated, using mice of CFi, ABC, 
A, and C58 strains. Daily treatments of 0.115 
to 13 n fast neutrons on CFt mice gave an 
L.D.50 of about 200 n in 30 wks. with 1.15 
n/day, and 250 n in 6 wks. with 13 n/day. 
Using a criterion of % shortening of life it ap- 
pears that 0.25 Ti/day has the same effect as 
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8.6 r/day. For a single dose of fast neutrons, 
the L.D.v) in 3 wks. was about 92 n. A single 
dose of 700 r at 3 r/min. gave an L.D.^ in 40 
wks., as did a dose of 78 n at 3 n/min. 

For both periodic and single treatments of 
neutrons and y rays, terminal changes were 
mainly gcncralired atrophy and mediastinal l)Tm- 
phomatosis. The incidence of l>'mphoma and 
ovarian tumors was somewhat increased. Ter- 
minal cflfccts and peripheral blood changes due 
to slow neutrons resembled those due to fast 
neutrons and y rays. Malignant skin changes 
and other abnormalities appeared in mice and 
Sprague-Dawlcy rats surviving sublethal doses 
of p rays. — E. F. Focht. B.A. 

Lorenz, Egon; Heston, W. E. ; Eselienbrenner, 
-Allen B., & Deringer, Margaret K. [Xat. Can- 
cer Inst., Bethesda, Md.]; Biological stndics 
in the tolerance range. Radiology 49: 274- 
285, Sept., 1947. The effects of chronic ex- 
posure to low-dose rates of gamma radiation on 
inbred strains of mice (Strains A, C3H, dba and 
L.AFi hybrids), guinea pigs and rabbits were 
studied, using radium clement filtered with 0.5 
mm. platinum. 8.8 r, 4.4 r, 2.2 r, i.i r and o.i i r 
were given in an 8- or 24-hr. exposure period; 
these doses totaled approximately 3200 r, 1600 
r, 800 r, 400 r and 40 r per yr. Mice were ex- 
posed for periods up to 2 yrs., the other species 
longer. .All doses of gamma-rays produced some 
shortening in the life span, varying directly with 
the dosage. Guinea pigs receiving a total dose 
of 600 to 4400 r died acutely with evidence of 
thrombocytopenia and anemia. The bone mar- 
row of mice and rabbits did not appear de- 
pressed, and no predominant lethal syndrome 
'occurred. .At the lower doses the mice showed 
increased weight gain as compared with the 
controls. 

The carcinogenic effect of the radiations was 
outstanding. In LAF, mice, which have a 
high spontaneous incidence of leukemia, the on- 
set of the disease was accelerated at the dose 
rates of 4.4 r and 8.8 r per day. The incidence 
of lung tumors, mammary carcinomas and sar- 
comas was greatly increased over the controls. 
The time of onset of lung tumors in Strain A 
mice, which shows a high incidence of spontane- 
ous lung tumors, was accelerated. At 2 yrs. of 
age, ovarian tumors occurred in 70 to 100% of 
the mice exposed to irradiation in various ex- 
periments. Their development depended on the 
total dose administered and not on the dose 
rate or duration of exposure. Tumors also oc- 
curred in guinea pigs and rabbits; these normal- 
ly show a very low incidence of spontaneous 
tumors. Female mice were sterilized at a total 
dose of 450 to 800 r, male mice required 800 
to 1760 r; strain variation was considerable. 
There was no conclusive evidence of the produc- 
tion of genetic changes in these mice. The au- 
thors conclude it is of paramount importance 
that the permissible dose for man of o.i r per 
day be maintained. In women, because of the 
possibility of producing ovarian tumors, the per- 
missible dose should probably be 0.02 r per day. 
If the rest of the body is properly shielded, the 
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permissible dose for the hands may be i r per 
day. — D. A. Karnojsky, M. D. 

Mitchell, J. S. [Univ. Cambridge, Eng.]: Ex- 
periments on the mechanism of the biological 
action of fast neutrons using the summation 
method for lethal effeets in mice. (With a 
section on dosimetry of fast neutrons.) Brit. 
J. Radiol. 20: 368-380, Sept., 1947. — The rela- 
tive biological efficiency, on adult male mice, of 
fast neutrons of mean energy greater than 4 Mev 
from a Po-Bc source, and y rays of Ra was inves- 
tigated using small ionization chambers with 
graphite or carbon polystjTcnc walls, i r fast 
neutron radiation was taken to be the amount 
which produces the same cnerg)' absorption per 
unit volume of tissue as i r of y radiation. Cal- 
culations were made of the ratio of the fractional 
energy absorption of neutrons per unit volume 
in tkssuc to that in the graphite chamber, so that 
readings in c.s.u. per cc. in the latter could be 
represented as r in tissue. In the first series of 
24 experiments, 1000 r total body exposure of 
y rays in 24 hours, or 35.4 r of neutron radia- 
tion, was given. Summations of 1/3 of one and 
2/3 of the other of these in different order were 
tried. The second scries of 38 experiments 
consisted of 2000 r of y rays in 48 hours, or 
47.2 r of neutrons. Half and half additions 
were also used. The criterion in each case was 
death within 20 days. Fractions of each radia- 
tion adding to a total of i were less effectively 
lethal than the whole given as one radiation, 
indicating a difference in the mechanism of 
action of the two. The relative biological effect 
in favor of the neutron was about 32 for the 
48 hour exposures. Since this is greater than 
for short exposures it may indicate that the 
lethal effects of y radiation on normal cells are 
produced in part by certain tvyies of chromo- 
some interchanges. — E. F. Focht, B. A. 

Rachmilcwilz, M. ; Ro.sin, A.; Goldhaber, G., & 
Doljanski, L. [Hadassah Univ. Hosp., Jerusa- 
lem, Palestine]: Studies on hone marrow in 
vitro. IV. Tlic clTcct of roentgen rays on 
cxplanled bone marrow. Am. J. Roentgenol. 
58: 464-477, Oct., 1947. — The effects of x-rays 
(250-5000 r) on explantcd rabbit bone marrow 
arc: depression of mitotic activity and appear- 
ance of pathological mitoses; retrograde changes 
in, and appearance of abnormal, hemic cells; 
decrease in ccllularity. — D. A. S. 

Rcimann Stanley P. [Lankenau Hosp. Res. Inst., 
Philadelphia, Pa.]: Significant trends in cancer 
researeh. J.A.M.A. 135: 87-88, Sept., 13, 1947. 

Sano, Maehteld E., & Spiegel-Adolf, Mona 
[Temple Univ. M. Sch. & Hosp., Phila., Pa.]: 
Ultraspectrophotometric studies in extracts 
of normal and tumor tissue of human or- 
igin, Science 106: 346-347, Oct. 10, 1947.' — 
An ultraspectrophotometric examination was 
made of various types of normal and neoplastic 
tissues obtained from thirty patients. The tis- 
sues were minced, suspended in saline (pH 7.2- 
7.4) and heated for Yi hr. at 65° C. to inhibit 
enzyme action. The specimen was then centri- 


172 ] 


CANCER iV/flV 1948 


fuged, and the solution studied with a DU Beck- 
man electric quartz spectrophotometer. Meas- 
urements were made in steps of 10 A between 
3,100 and 2,200 A. Normal leukocytes showed 
a faint indication of selective absorption at 2,600 
A; noiTnal liver and endometrium, 2,650 in- 
flammatorj' l>'mph nodes, 2,500 A; carcinomas, 
2,600 A: l>-mphosarcoma and Hodgkin’s gave a 
peak of 2,600 A ; K-mphatic leukemia, 2,500 A. 
One case, a medulloblastoma, was distinguished 
by two peaks at 2,550 and 2,700 A. Of 3 be- 
nign tumors, 2 showed no selective absorption, 

I a low peak at 2,550 A. It is considered that 
these observed differences are of interest from 
a diagnostic point of view. — D. A. Karnofsky, 
M. D. 

Slilwell, E. Frances [Woman’s M. Coll. Pa., 
Phila., Pa.]: Multipolar mitoses in tissue cul- 
tures. J. Am. M. Women’s A. 2; 441, Oct., 
1947 - 

Taylor, Alfred; Carmichael, Nell, & Norris, 
Theresa [Univ. Tex., & Clayton Found. Res., 
Austin, Tex.]: Temperature level and the 
growth of embryo and tumor of tumor-bear- 
ing eggs. Proc. Soc. Exper. Biol. & Med. 66: 
165-166, Oct., 1947. 

Truhaue, Rene: Recherches sur Paction can- 
cerigene eventuelle du cholesterol irradie par 
les rayons X. [Studies of the possible car- 
cinogenic action of cholesterol irradiated 
with x-rays.] Compt. rend. Acad. sc. 225: 
544-546, Sept. 29, 1947. — Purified cholesterol 
was dissolved 5 gm./roo cc. purified benzene 
and irradiated with 100,000 r for 22 min. The 
benzene was theri evaporated under reduced 
pressure under nitrogen and the residue suspend- 
ed in sterilized neutralized olive oil, 20 gm./ioo 
cc. 20 mice, 4 mos. old, were injected with i cc. 
of this suspension. In this group i ^Tiiphosarcoma 
developed 75 days later (characterized by the 
author as a spontaneous tumor). In 20 mice 
treated with the same type of svispcnsion of non- 
irradiated cholesterol, i oil tumor developed, 
and in 20 mice injected with olive oil alone, i 
papilloma and i spindle-cell sarcoma were noted. 
The author concludes that purified cholesterol 
irradiated by x-rays has no carcinogenic effect. 
— /. H. Burchenal, M. D. 

ANIMAL EXPERIMENTATION 

Cohen, A. L, ; Borsook, H., & Dubnoff, J. W. 
[Calif. Inst. Technol., Pasadena, Calif.]: The 
effeet of a Sporosarcina ureae preparation on 
tumor cells in vitro. Proc. Soc. Exper. Biol. & 
Med. 66: 440-444, Nov., 1947. — The incubation 
of mouse spontaneous carcinoma, rabbit Brown- 
Pearce carcinoma, and their autologous liver 
slices with bacterial cultures showed in general 
that cells of both liver and tumor were unin- 
jured or injured equally. Cultures of S. 
ureae damaged tumor cells and left liver cells 
histologically unaffected. Evidence tvas obtained 
that the selective carcinoclastic factor of S. ureae 
cultures was contained within the cells and re- 
leased on autolysis. — Auth. Sumrri. 


Goldfeder, Anna [Cancer Res. Lab., Dept. Hosps., 
& New York Univ., N. Y.]: Further sludie.* on 
the relation between radiation effects, cell 
viability, and induced resistance to malig- 
nant growth. IV. Comparison of effects of 
roentgen rays on mammary tumors auto- 
genous to inbred strains of mice (dba and 
C 3 H). Radiolog)- 49: 724-732, Dec., 1947. 

Greenblatt, Robert B., & Knpperman, Herbert 
S. [Univ. Ga. Sch. Med., .Augusta, Ga.]: The 
relationship between sex hormones and ex- 
perimentally induced tumors in rats. .Am. J. 
Obst. & G)-nec. 54: 584-595, Oct., 1947.— The 
effect of v'arious steroid hormones upon the in- 
duction of carcinogenesis by methylcholanthrenc 
and benzpyrene was studied. Subcutaneous and 
intrauterine administration of the carcinogenic 
agents was made by injecting either oil solu- 
tions or suspensions of the carcinogen in lard 
and by implantation of compressed pellets of 
benzpyrene. No neoplastic changes were ob- 
sers’cd in rats receiving intrauterine applieation 
of cither one of the coal-tar derivatives alone or 
in combinations with the steroid homiones. The 
sarcoma-inducing effect of subcutaneously admin- 
istered benzpyrene was not influenced by the 
simultaneously administered steroids. Trans- 
plantation of the benzpyrene-induced sarcomas 
appeared to be influenced by administration of 
hormones. .Animals receiving estradiol exhib- 
ited sarcomas smaller in size than those obseivcd 
in the control animals. On the other hand, pro- 
gesterone, testosterone and desoxycorticosterone 
acetate appeared to enhance the growtli of the 
transplanted sarcomas. Data arc also presented 
on the effect of steroid substances on the pro- 
duction of neoplastic changes in the endocrine 
glands and accessory reproductive organs of the 
rat. — Auth. Stniint. 

Hartmann, Wilhelm Daniel: Die Wirkung von 
bohen .Aussentemperaturen auf das Wach- 
sluin von 20 -Methylcholanthren-Tumoren der 
Ralte, und die Wirkung niedriger .Aussen- 
temperaluren auf das Wachstum von 1 -, 2 -, 
5 -, 6- Dibenzanthrazen-Tumoren bei Mausen. 
[The effect of high external temperatures 
on the growtli of 20-methyl cbolanthrene tu- 
mors of rats and of low external tempera- 
tures on the growth of 1 -, 2 -, 5 -, 6- 
dibenzanthracene tumors in mice.] Krebsarzt 
2: 496-500, Nov., J947. — benzpyrene was 
painted on rabbit ears twice weekly: squamous- 
cell carcinoma ensued ; rats were injected intra- 
muscularly in the neck once weekly for 50 wks.: 
carcinoma and sarcoma ensued. The animals 
were then subjected to 4i°-42°C. for 3-4 hrs. for 
8 days when the tumors regressed entirely in 8 
rats, 17 died of tumor cachexia, and 5 showed 
no effect; no effects on the rabbits. 30 rats re- 
ceived 0.3% 20-methylcholanthrenc twice week- 
ly with resulting sarcoma. Temperatures of 
42°-43'’C. for 15-37 min. were ineffective; 40-47 
min., slight disappearance; 50-63 min., complete 
disappearance. 20 mice received 0.03*^ (total 
3.5 mg.) on the neck twice a week for 40-54 
doses. In 18-24 wks. skin carcinoma, sarcoma 
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of lungs, liver and kidneys developed. Temper- 
atures of 5°-9°C. for 15-60 min. had no effect. 
— Af. C. J. 

Li, Alin Hsin, & Gardner, W. U. [A'alc Univ. Sch. 
Med., New Haven, Conn.]: Graniilo-a cell 
liimors in intrapancrcalic osarian grafts in 
castrated mice. Science 106: 270, Sept. 19, 

1947- 

Ludford, R. J., & Dmocliowski, L. [Labs. Imp. 
Cancer Res. Fund, Mill Hill, London, Eng.]: 
EfTecl of stilboe«trol on moti.se tumours. Lan- 
cet 2: 718-720, Nov. 15, 1947. — The action of 
diethyl-stilbestrol has been investigated on 10 
different transplantable mouse tumors including 
various mammary carcinomas: a carcinosarco- 
ma, a squamous-cellcd carcinoma, a lung car- 
cinoma, and 2 sarcomas in four inbred strains 
of mice (C57 black. Strong A, R III, and C3H). 
No specific inhibition of growth was found; that 
which occurred with relatively high dosages was 
the result of a non-specific toxic action. Neither 
in sdvo nor in \-itro did stilbcstrol induce the 
same type of mitotic poisoning action as does 
colchicine. Genetic constitution is a significant 
factor in determining sensitivity to the toxic 
action of stilbcstrol. — Auth. Summ. 

Mann, Ida [London]: Induction of an experi- 
mental tumour of the lens. Brit. J. Ophth. 31 : 
676-685, Nov., 1947. — Neoplasms of the lens 
are unknown clinically, although mitoses occur 
in lenticular epithelium throughout life. Rab- 
bit lenses injected with mcthylcholanthrene did 
not develop neoplasms in to mos. of observa- 
tion. To provide a lenticular blood supply, 
lenses from newborn to 9-day-old homo2ygous 
mice svere implanted, svith mcthylcholanthrene, 
into the flank of same strain adults. .After 2 to 
3 mos., 26 tumors developed in 38 experiments; 
3 svere carcinomas of subcapsular epithelium. 
These grew in tissue culture, failed to grosv 
when transplanted into mouse strains having 
either high or low spontaneous cancer incidence, 
hence are not chemically common to mice as a 
whole. No growth occurred on intraocular trans- 
fer to rabbits, hence they have no organ spec- 
ificity. — M. C. ]. 

Parker, Raymond C. ; Plummer, Helen C. : Sie- 
benmann, Charles O., & Chapman, Alarion 
G. [Univ. Toronto, Ont.]: Effect of hi«toIyii. 
cus infection and toxin on transplantable 
mou«e tumors. Proc. Soc. Exper. Biol. & 
Med. 66; 461-467, Nov., 1947. 

Passey, R. D.; Dmochow.ski, L. ; Astbury, W. T., 
& Reed, R. [Univ. Leeds, Eng.]: Electron 
microscope studies of normal and malignant 
tissues of high- and low-breasl— cancer strains 
of mice. Nature 160: 565, Oct. 25, 1947. 

Silberberg, Alartin, & Silberberg, Ruth [City 
Hosp., St. Louis, Mo.]: Hair growth in the shin 
of guinea pigs painted with 20-methylcho- 
lanthrene. Arch. Path. 44: 297-306, Sept, 1947. 
—In young guinea pigs benzene and, still more 
intensely, mcthylcholanthrene stimulate hair 
growth; Mitotic proliferation and hypertrophy 
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of the epithelium of the hair matrix and the 
hair follicle are increased, and there are indica- 
tions that under the influence of the carcinogen 
new hair follicles and dermal papillae may be 
formed. This conclusion, however, should be 
tested in further investigations. Maximum 
growth is reached after approximately Yi mo. 
treatment. .Associated with the intensification 
of growth arc regressive changes consisting of 
atrophy or swelling and keratinization of hair. 
The matrix of the hair and the epithelium of 
the follicle react to these e.xperimental stimuli 
more actively than the epidermis. Hair growth 
is more stimulated in the flank than in the ear.- — ■ 
Auth. Summ. 

CHEMISTRY .AND IVIET.ABOLISM 

Brown, George Bo'worth: Roll, Paul M.. & 
Plentl. .A. .A. [Sloan-Kettering Inst., New York, 
N. A'.]: Studies on the metabolism of adenine. 
Federation Proc. 6: 517-522, Sept., 1947. — 
Dietary adenine, but not dietary guanine, is in- 
corporated into the nucleic acids of the rat. 
Isotopic adenine containing N'-’ in each of the 
t and 3 nitrogens of the purine ring was fed to 
adult Sherman strain rats at levels of 200 mg. 
and 27 mg. per Kg. body weight per day for 3 
days. .Adenine, guanine and pyrimidines were 
isolated from the nucleic acids of the viscera; 
allantoin, urea, and ammenia, from the urine: 
and adenosinctriphosphate (.ATP), from the leg 
and back muscles. The isotopic N of the ingest- 
ed adenine was found in the adenine (13.77c) 
and guanine (8 277 ) of the nucleic acids but 
not in the pyrimidine compounds: 277c was 
found in allantoin. Only a small amount of iso- 
topic nitrogen was found in urea and ammonia. 
The incorporaticn of significant but small 
amounts of N'-* in the .ATP was found only at 
the higher dietary level of adenine. In similar 
experiments with N^e guanine a larger portion 
of the isotopic nitrogen was found in allantoin 
and, in confirmation of earlier work, no eUdence 
of incorporation of dietary guanine into the 
tissue nucleic acids was obtained. .Analysis of the 
location of the isotopic nitrogen in the guanine 
isolated from the nucleic acids when isotopic 
adenine was fed indicates that the adenine mole- 
cule is converted to guanine with the retention 
of the intact purine skeleton. — C. Kensler, PkJ). 

Greenberg, Das'id AL, & Schulman, Alarlin P. 
[Univ. Calif. M. Sch., Berkeley, Calif.]; .Appli- 
cation of “metabolite antagonism" to cancer 
researcb. Science 106: 271-272, Sept. 19, 1947. 

Greenstein, Jesse P. [Nat. Cancer Inst., Bethesda, 
Md.]: Enzymatic degradation of ribosenucleic 
and desoxyribosenuclelc acid* with an adden- 
dum on the effect of nucleates on the heat 
stability of proteins. Federation Proc. 6: 488- 
499, Sept., 1947. — .A study has been made of the 
ability of fresh and dialyzed tissue extracts from 
the rat and mouse to deaminate and dephos- 
phorylate several purines, nucleosides, nucleo- 
tides, and nucleic acids. Neither adenine nor 
cytosine is deaminated by any of the tissues 
studied. Only mouse Jridney and liver are cap- 
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able of deaminating cytidine and cytidylic add. 
All rat and mouse e.^tracts readily deaminated 
adenylic acid, guanine, guanosine, and guanylic 
acid. Guanylic and uridylic acids are dephos- 
phor>-lated to a greater e.xtent than are adenylic 
and cytidylic acids. Dialyzed spleen extracts 
split off more dialyzable phosphorus from ribo- 
nucleic acid but no more ammonia than did 
fresh extracts. Dialyzed spleen extract split 
neither ammonia nor phosphorus from desoxy- 
ribonucleic acid. A wide variety of salts more 
than restore the ability of the dialyzed extracts 
to deaminate and dephosphorylate desoxyribo- 
nucleic acid; sodium fluoride and sodium bi- 
carbonate in general inhibited activity in both 
fresh and dialyzed extracts. Certain salts also 
enhanced deso.xyribonucleodepol>Tnerase activity 
of dialyzed tissue extracts. Desoxyribonucleic 
acid, but not ribonucleic acid, has been found 
to prevent the heat coagulation of crystalline 
egg albumin at low salt concentrations. — C. 
Kensler, Ph. D. 

Hoffman, Joseph G. [Los Alamos Sc. Labs., Los 
Alamos, N. Mex.]: Wright’s hypothesis: its 
relation to volume growth of tissue cells and 
mitotic index. Science io6: 343-344, Oct. 10, 

1947. 

Holmes, Barbara E. [Cambridge Univ., Eng.]: 
The inhibition of ribo- and thymo-micleic 
acid synthesis in tumor tissue by irradiation 
with X-rays. Brit. J. Radiol. 20: 450-453, Nov., 
1947 - — The uptake of radioactive phosphorus 
in the th>Tnonucleic acid fraction of rat tumor 
tissue is markedly inhibited by x-rays. In the 
ribonucleic acid fraction, this is also inhibited, 
but to a smaller extent. Nembutal inhibits it 
in both these fractions and should, therefore, 
not be used as a sedative during the irradiation. 
The observation of Hevesy, that irradiation of 
one tumor can affect the nucleic acid metabo- 
lism of another tumor in the same animal, has 
been confirmed. — Aulh. Svmm. 

Kerr, Lynda M. H., & Levvy, G. A. [Univ. Edin- 
burgh, Scotland]: ^-Glucuronidase and tissue 
damage. Nature 160: 463-464, Oct. 4, 1947. 

Loring, H. S. ; Ordway, G. L. ; Roll, P. M., & 
Pierce, J. G. [Dept. Chem. & Sch, Med., Stan- 
ford Univ., Cal.]: The assay of ribonucleic 
acids for pyrimidine ribonucleosides and 
ribonucleotides. Federation Proc. 6: 5 10-5 14, 
Sept., 1947. — Several yeast nucleic-acid prepa- 
rations and tobacco-mosaic nucleic acid were 
analyzed for phosphorus, total pyrimidine nu- 
cleoside, uridine, total pyrimidine nucleotide, 
adenine (or hypoxanthine), and guanine. The 
results obtained varied significantly from those 
predicted on the basis of the statistical tetra- 
nucleotide theory of nucleic-acid structure. Two 
methods of nucleic-acid hydrolysis were used: i. 
In the presence of ammonia all the phosphorus is 
liberated as phosphate and the purines and pyri- 
midine compounds are presumably present as 
nucleosides. 2. When the acid is refluxed with 
sulfuric acid, the purine compounds are con- 
• verted to free adenine and guanine but the 


pyrimidine compounds arc left as nucleotides. 
Phosphotungstic acid was used to separate uri- 
dine and uridylic acid quantitatively from cyti- 
dine and c>tidylic acid. The pyrimidine nucleo- 
sides and nucleotides were assayed by measuring 
the growth (dry weight) of Neurospora mutant 
no. 1298 in a liquid basal medium. Adenine 
(or h>'poxan thine) were assayed by the use of 
N. mutant no. 38,610. Guanine was determined 
colorimetrically by means of the phenol reagent. 
— C. Kensler, Ph.D. 

Mitchell, Herschell K., & Houlahan, Mary B. 
[Gal. Inst. Tech., Pasadena, Cal.]: Investiga- 
tions on the biosynthesis of pyrimidine nu- 
cleosides in Neurospora. Federation Proc. 6: 
506-509, Sept., 1947. — Some Neurospora mu- 
tants, in which the mutations affect nucleic-acid 
metabolism, have been used to investigate py- 
rimidine biosynthesis. Uracil and cytosine arc 
utilized ver>’ poorly compared to uridine and 
cytidine; it is suggested that the former are 
not normal intermediates in nucleic-acid biosyn- 
thesis. Uracil is evidently utilized through an 
adaptive system and if sufficient time is allowed 
it is nearly as effective as the nucleoside. Orotic 
acid is utilized similarly by the strain it affects. 
Perhaps the pyrimidine ring may be built up 
directly on the ribose molecule with the fomia- 
tion of intermediate glycosides. Growth obtained 
using N. mutants (nos. 37815, 67602) with par- 
tial blocks indicates that oxalacetic acid may be 
utilized in this process. No growth response to 
oxalacetic acid was obtained in mutants (nos. 
263, 37301, 38502) containing complete blocks. 
— C. Kensler, Ph.D. 

Pierce, John G., & Loring, Hubert S. [Dept. 
Chem. & Sch. Med., Stanford Univ. Cal.]: 
Purine and pyrimidine antagonism in the 
pyrimidine deficient Neurospora mutant, No. 
1298 , Federation Proc. 6: 514-516, Sept., 1947. 
— ^The utilization of the pyrimidine ribonucleo- 
sides and ribonucleotides for growth by the 
Neurospora mutant no. 1298 can be inhibited 
by adenosine or adenosine-3-phosphate. The 
free base, adenine, has no antagonistic effect in 
comparable concentrations. The effect of the 
purines on the growth activity of the pyrimi- 
dines was determined by adding increasing con- 
centrations of each purine to the basal medium 
supplemented with a constant amount of growth 
factor. The molar ratio of the purine compounds 
to the pyrimidine compounds required to pro- 
duce a 50% inhibition of growth was deter- 
mined in each case. Adenylic acid was found 
to be about one half as inhibitory as adenosine. 
The molar ratio of adenosine required to inhibit 
the utilization of uridylic acid was twice that 
required to inhibit the utilization of cytidylic 
acid, whereas five times as much was required 
to block the utilization of uridine as compared 
to cytidine. Higher concentrations of the purine 
compounds were required to prevent the utiliza- 
tion of the pyrimidine nucleosides than the 
nucleotides in each case. It is suggested that 
the purine compounds inhibit the deamination 
of cytidine to uridine and in higher concentra- 
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tions block the use of uridine in the synthesis of 
nucleic acids. — C. Kenster, Ph.D. 

Sisler, Frederick D., & Zobell, Claude E. 

[Scripps Inst. Ocean., Univ. Calif., La Jolla, 
Calif.]: Microbial utilization of carcinogenic 
hydrocarbons. Science io6: 521-522, Nov. q8, 

1947- 

Watson, George F.: Diller, Irene Corey, & Liid- 
wick, N. Volney [Kitchener, Ont. : Inst. Cancer 
Res., & Hahnemann M. Coll. & Hosp., Phila., 
Pa.]: Spleen extract and tumor growth. Sci- 
ence 106: 348, Oct. 10, 1947. — .An aqueous 
e.vtract of calfs spleen has been used for some 
years in the treatment of Hodgkin’s disease 
with decided clinical benefit. This same extract 
when injected into mice bearing transplanted 
sarcoma 37 or methylcholanthrene-induced pri- 
mar>- sarcomas resulted in resorption of primar>' 
and transplanted tumors. The best results were 
obtained with an e.xtract containing 15.5 gm./ 
too cc. of spleen solids, given 3 times daily in- 
traperitoneally for a total daily dose of 1 cc. 
Higher concentrations were toxic, and lower 
concentrations seemed to stimulate tumor growth. 
Within 48 hrs. after injection almost complete 
degeneration of tumor cells was microscopically 
demonstrable. This extract did not appear to 
inhibit mitosis, and viable tissue continued to 
show mitotic activity. 3 patients with metastatic 
carcinoma, 2 with bronchogenic carcinoma and 
I with a h>pemephroma, received a total of 
5 to 6 cc. of the extract daily for 12 wks. The 
patients were definitely improved and the prog- 
ress of the tumor inhibited. — D. A. Karnofsky, 

M. D. 

Young, N. F. ; Collier, Vera, & Homburger, F. 
[Sloan-Kettering Inst. Cancer Res., New York, 

N. Y.]: -Arginase and catalase activity in Iiver.« 
of patients having benign and malignant gas- 
tric lesions. Proc. Soc. Exper. Biol. & Med. 66: 
323-326, Nov., 1947. — The catalase and argi- 
nase activities of liver biopsies from 16 patients 
bearing gastric cancer did not differ significantly 
from those of 1 1 patients having benign gastric 
lesions. These results are in contrast to those 
found in animal experiments, and to those ob- 
tained with certain other liver function tests 
which appear to be impaired in patients with 
gastric cancer. — Auth. Concl. 

Young, N. F.; Kensler, C. J.; Seki, Louise, & 
Homburger, F. [Sloan-Kettering Inst., New 
York, N. Y.]: Deposition of liver glycogen in 
normal mice and in mice bearing sarcoma 
180 . Proc. Soc. Exper. Biol. & Med. 66: 322- 
323, Nov., 1947. — Male mice bearing sarcoma 
180 implants exhibit an impairment in their 
ability to store liver glycogen after glucose ad- 
ministration. This is similar to the defect in 
patients with gastric cancer. — Auth. Concl. 

Zittle, Charles A. [Biochem, Res. Found., Newark, 
Del.]: Hydrolysis of ribonucleic and desoxy- 
ribonucleic acids with phospboesterase from 
calf intestinal mucosa. Federation Proc. 6: 
500-506, Sept., 1947. — The enzsmatic proper- 
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ties of a phosphoestcrase preparation from calf 
intestinal mucosa are described. It will hydro- 
ly2c both diesters and monoesters of phosphoric 
acid. Ribonucleic acid and nuclease-treated de- 
soxyribonucleic acid are completely hydrolv'zed : 
desoxyribonucleic acid, partially. .Arsenate blocks 
the formation of mononucleosides more than 
that of the mononucleotides when phosphoester- 
ase acts on ribonucleic acid. However, arsenate 
almost completely blocks the formation of mono- 
nucleosides when phospboesterase acts on nucle- 
ase-treated desoxyribonucleic acid which makes 
this reaction useful in the preparation of nucleo- 
tides from this nucleic acid. Borate has been 
found to inhibit both diesterase and monoester- 
ase activity. — C. Kensler, Ph.D. 

GENETICS 

Hiitt, F. B., & Cole, R. K. [Cornell Univ., Ithaca, 
N. A’.]: Genetic control of IjTnpbomatosis in 
the fowl. Science 106: 379-384, Oct. 24, 1947. 

Little, C. C. [Roscoe B. Jackson Mem. Lab., Bar 
Harbor, Maine]: The genetics of cancer in 
mice. Biol. Rev. [Eng.] 22: 315-343, Oct., 1947. 
— In transplanted tumors the success or failure 
of the implant is chiefly determined by mendel- 
izing genes which differ according to the tumor 
and strains. In some cases single-factor ratios 
have been obtained. Linkage with sex and with 
certain genes for coat color has also been re- 
corded. Multiple tumors may have overlapping 
but not necessarily all identical genes. Certain 
tumors during serial transplantation change 
genetically towards dedifferentiation. Certain 
leukemias .and transplanted tumors respond to 
an influence transferred during nursing. Certain 
of the genes determining tumor elimination are 
antigens. Mechanical factors, x-ray and para- 
biosis increase the probability of growth of im- 
plants. Leukemia on transplantation obeys the 
general genetic laws but may also show a ten- 
dency towards increased specificity on serial 
transplantation. Tumors induced with tar differ 
in number and type according to the strain used. 
Tar also increases the incidence and hastens 
the appearance of lung tumors, i, 2, 5, 6- 
Dibenzanthracene usually induces sarcomas with 
different quantitative results in different strains. 
3, 4-Benzpyrene produces both sarcomas and 
carcinomas. 20-Methylcholanthrene gives more 
specific results and clearly utilizes different 
genetic backgrounds in different ways. There 
is some evidence that it may affect the germ 
plasm. Triphenylethylene, o-aminoazotoluene, 
carbon dio.xide snow, ultrariolet light and x-rays 
also have given interesting carcinogenic effects. 
Hormones may also be a supplementary agent. 

-A wide range of spontaneous tumors e.xists. 
Lung tumors depend upon multiple genes wa’th 
some evidence of linkage svith known genes. 
Mammary tumors result from action of a “milk” 
influence, genes and hormones. .Adrenal tumors 
may be produced and prevented by manipula- 
tion of se.x hormones and diethylstilbestrol. Leu- 
kemia depends upon genes and some as yet 
unidentified maternal influence. Various non- 
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epithelial tumors have a complex genetic basis 
with no evidence of maternal influence. Vari- 
ous tumors show a relation to gene d for dilu- 
tion, gene A» for yellow coat color and to hy- 
bridization, being more numerous in cross-bred 
animals. — Auth. Summ. 


TUMORS OF LOWER ANIMALS 

Anon.: Epithelioma of the eye (“cancer eye”) 
in cattle cause for carcass condemnation. 
J. Am. Vet. M. A. iii: 384-385, Nov., 1947. 

. 4 ntelyes, J. [Maspeth, L. I., N. Y.]: Fibroma of 
the rectovaginal wall. N. Am. Vet. 28: 680- 
681, Oct., 1947. Case report; in a dog. 

Bivin, Dale L. [Concordia, Mo.]; Testicular tu- 
mors in a fox terrier. Vet. Med. 42: 429- 
430, Nov., 1947. — Interstitial cell tumor with 
metastases to other testis. 

Boyd, W. L.; Karlson, Alfred G. ; Jasper, D. E. ; 
Sellers, A. F., & Collier, J. R. [Univ. Minn., 
Minneapolis, Minn., & Mayo Found., Rochester, 
Minn.]: Leucemic lymphoblastoma in a cow 
with involvement of tlie udder. Am. J. Vet. 
Res. 8; 33 o- 337 j Oct., 1947. 

Chesney, R. W. L. [Porlock, Eng.]: Some ex- 
periences with colchicine in the treatment 
of mammary tumours in the bitch. Vet. J. 
103: 387-390, Nov., 1947. — Colchicine reduced 
the size of most tumors or caused them to dis- 
appear; it appeared to deter recurrence. — M.C.J. 

Cotchin, E.! Some glandular tumours of the 
dog. Proc. Roy. Soc. Med. 40: 636-638, Sept., 
1947 - 

Ingmire, Cecil W. [Akron, O.]: Carcinoma in 
the vulva of a cow. Vet. Med. 42: 427-428, 
Nov., 1947. — Squamous-cell carcinoma. 

James, Olwen D. [Cardiff, Eng.]: Post-mortem 
e.xamination in small animals and the dis- 


eases most commonly encountered. Vet. Rec 
35 * 447 " 449 > Sept. 13^ i 947 - — Itt too post- 
mortem e.xaminations on 62 dogs and 38 cats 
aged 2 mos. to 17 yrs., 21 tumors were found;' 

7 sarcomas, 3 carcinomas, 2 epitheliomas, 2 
folliculomas, 2 h}pcmephromas, 2 melanomas 

I leiomyoma, i fibrolipoma, i leukemia 

M.C.J. 

Joshua, Joan O. [Finchley], & Ottauay, C. \V. 
[Univ. Cambridge, Eng.]: A case of cranial 
nerve tumor M-ith acquired hydrocephalus in 
the dog. Vet. Rec. 59; 649, Dec. 6, 1947. 

Kelsall, Margaret A., & Crabb, Edward D. 
[Univ. Colo., Boulder, Colo.]: Lymphocytic 
infiltration and hemopoiesis in the liver of 
tumor-bearing hamsters. Am. J. Clin. Path. 
17: 925-938, Dec., 1947. 

Lacroix, J. V. [Evanston, 111 .]: Squamous cell 
carcinoma of the nasal cavity. N. Am. Vet. 
28: 823-824, Dec., 1947. — Case report. Occur- 
rence in a 5-yr. old Great Dane. 

Leeper, Russell A. [Des Moines, Iowa]: Malig- 
nant thymoma in a dog. N. .Am. Vet. 28: 
750-751, Nov., 1947. — Malignant thsanoma (re- 
ticulum-cell sarcoma t>pe) with metastasis to 
the liver, kidneys, heart and regional h-mph 
nodes. 

Rook, Seymour [Brooklyn, N. Y.]: Lyniphocy- 
toma in a dog. Vet. Med. 42: 431, Nov., 1947. 

Steplian, Sol G. [Cincinnati, O. ]: Three consecu- 
tive cases of sarcoma in dog. J. .Am. Vet. M. ,A. 
iii: 274-275, Oct., 1947. 

Waters, Nelson F. [U. S. Regional Poultr)- Res. 
Lab., East Lansing, Mich.]: The contagious na- 
ture of a lymphoid tumor in chickens. Science 
106: 246-247, Sept. 12, 1947. 

Willis, R. A.: Teratomas and mixed tumours 
in animals and their bearings on human 
pathology. [Summary.] Proc. Roy. Soc. Med. 
40: 635-636, Sept., 1947. 



COMPLETE EXCISION OF PELVIC VISCERA 
FOR ADVANCED CARCINOMA 


A One-Stage Abdominoperineal Operation with End Colostomy and 
Bilateral Ureteral Implantation into the Colon above the Colostomy. 

Alexander Brunschwg, m.d. 


JLhe purpose of this report is to present 
an operation devised for the total excision of 
all pelvic viscera en masse for advanced car- 
cinoma. This procedure represents the most 
radical surgical attack so far described for 
pelvic cancer and also would appear to be 
among the most radical of abdominal opera- 
tions that have been carried out with some 
measure of consistency. The first operation 
was performed by the autlior on December 
12, 1946, the second on December 26, 1946, 
the third on April 7, 1947. The experiences 
in these three instances afforded eonfidence 
to proceed with the operation in those pa- 
tients with advanced cancer in the pelvis, 
^^'ho were suffering var\'ing degrees of pain 
and other discomforts attributable to large 
masses of malignant dssue that had become 
infected, given rise to fistulas, and had pre- 
viously received various forms of radiation 
therapy that had failed to control the 
growths. It is to be noted that no selection 
was exercised except, of course, that the dis- 
ease be confined to the pelvis. The factors of 
age, nutritional status, physical constitution, 
and so on were not taken into account. It 
is also to be noted that not a single patient 
refused the operation even after detailed ex- 
planation of the extent of the procedure and 
emphasis on the permanent nature of the 
colostomy, that was also to be the site of 
urinar)’ excretion. 

Operation 

The operation is as follows (Figs, i and 2) ; 

Preoperative Preparation. Blood transfu- 
sions are given if necessary to bring the blood 
count and plasma proteins to within normal 
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levels. Vitamins C and K are administered. 
Castor oil is given in the evening on the third 
and second days and magnesium sulfate on 
the following morning. No cathartics are 
given within twenty-four hours before opera- 
tion. Sulfasuxidine was administered for four 
or five days prior to operation; later i gm. a 
day of streptomycin by mouth was given for 
two days before operation instead of the sul- 
fasuxidine. The day before operation, 8 gm. 
of sulfadiazine is given. 

Anesthesia. Continuous spinal or intra- 
tracheal ether has been used. 

At the beginning of the operation saline 
and then blood are administered intraven- 
ously. 

Abdominal Phase. 

1. The low midline incision c.xtends a few 
centimeters above the umbilicus. The 
abdomen is palpated and inspected to 
confirm the absence of metastases. 

2. The patient is placed in the Trendelen- 
burg position and the bowels packed up- 
ward with laparotomy pads. The pos- 
terior parietal peritoneum over the bi- 
furcation of the aorta is incised, these 
incisions being carried downward over 
the right e.xtemal iliac arteiy. The right 
ovarian vessels and ligament are ligated 
and divided. The l)mph nodes, and peri- 
arterial and perivenous tissue are dis- 
sected downward on the right side. The 
right hypogastric arteiy and vein near 
the bifurcation of the common iliac is 
isolated, ligated, and transected, 

3. The mesosigmoid is divided ov’er the left 
common iliac vessels and the sigmoid 
colon pushed upward. The left ov'arian 
suspensory ligament and vessels are li- 
gated and divided. The hmph nodes 
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formancc of total resection of pelvic viscera. U, U', Levels of transection of 
right and left ureters respectively near the external iliac vessels. Sometimes 
the ureters are transected lower. C, Level of transection in region of upper 
pelvic colon. PW, Elliptical incision performed at second stage which en- 
compasses the vulva and anus. In younger women the clitoris and labia 
minora are left in situ. 


and perivascular tissues of the left com- 
mon iliac and external iliac vessels are 
dissected downward. The left hypogas- 
tric artery and vein near the bifurcation 
of the left common iliac vessel arc iso- 
lated, ligated, and divided. 

4. On the right side, the round ligament 
of the uterus is divided near the ab- 
dominal wall. The contents of the right 
obturator fossa and right side of the 
pelvis are so dissected as to mobilize 
these tissues en bloc mcsially. The ob- 
turator vein is divided, but the obtura- 
tor nerve is preserved and pushed later- 
ally to lie freely near the right pelvic 
wall. The arteries and veins coursing 
from the right pelvic wall to the tissue 
that has been retracted mcsially are li- 
gated and divided. 

5. The peritoneal reflection from the an- 
terior abdominal wall onto the bladder 
is divided, and the latter separated from 
the symphysis pubis. The bladder is 
completely mobilized except for its at- 
tachments at the base. 


6. The areolar tissues on the left side of 
the pelvis and in the left obturator fossa 
arc completely dissected and mobilized 
mcsially as described under “4” for the 
right side. 

7. Both ureters are divided at a convement 
level, ^vcll above any gross evidence of 
involvement by neoplasm. In mobilizing 
the ureters, care is exercised not to re- 
move too much periureteral tissue. This 
tends to prevent necrosis of the ureters. 

8. First one and then the otlier of the 
ureters is implanted into tlie sigmoid 
colon. The sites of implantation vary de- 
pending upon the redundancy of the sig- 
moid and the length of the ureters re- 
maining. Needless to add, tlie implanta- 
tions are made in such a manner as to 
avoid sharp angulations. In three in- 
stances in the series herein reported, the 
right ureter ^\’as implanted into the 
cecum. The ureteral implantations are 
carried out essentially according to the 
Coffey-I method. 

9. The upper pelvic colon is transected and 
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each cut end invaginated by a purse- 
string suture. The mcsopclvic colon is 
divided with preservation of the blood 
supply to the sigmoid. 

10. The pelvic colon is dissected away from 
the concavity of sacrum and mobilized 
completely do\vn to the pelvic floor. 

11. At this stage, all the pelvic viscera arc 
isolated and mobilized except for the 
attachments to the pelvic floor. The ab- 
dominal wound is closed, with the end 
of the sigmoid brought out through the 
midlinc incision. ^Vhcn the wound is 
closed the colostomy is opened. A hard- 
rubber tube drain extending into the 
pelvis is inserted in the lower angle of 
the wound. 

Perineal Phase. 

12. The patient is placed in the lithotomy 
position. The vaginal introitus is closed 
by continuous suture, and the anus, by 
a purse-string suture. 
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13. Elliptical incisions are made to encom- 
pass introitus and anus and extend from 
the tip of the coccyx to below the clitoris 
which is preserved. The dissection is car- 
ried upward, and the levator ani muscles 
are divided. 

14. The pelvic contents, enmasse, arc taken 
out of the pelvis from below (Fig. 3). 

15. The perineal wound is closed. The 
deeper soft tissues are appro.ximated, 
and the skin is closed with interrupted 
chromic catgut sutures. Usually there is 
blood e.xuding from the large raw sur- 
faces of the pelvic walls, so gauze packs 
arc placed against the hollow of the sa- 
crum. These arc brought out through 
the posterior angle of the wound. A rub- 
ber tube drain is brought out through the 
anterior angle of the wound just below 
the clitoris. 

After Care. Continuous gastric aspiration 

is carried out for seventy-two to ninety-six 



Fig. q. Diagram showing conditions at end of operation for complete exci- 
sion of pelvic viscera. The shaded area, P, P', P", P'", indicates area of pel- 
vis from which peritoneum has been stripped as well as pelvic viscera re- 
moved. The peritoneal stripping has extended above the level of the com- 
mon and external iliac vessels. The midline colostomy is shown with U, U^, 
both ureters implanted into the colon a short distance above colostomy. 
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hours, or longer, postoperatively and peni- 
cillin and streptomycin arc administered for 
three to five days. Adequate fluid balance is 
maintained by venoclyses. 

In two to four days, adequate quantities 
of urine are being discharged through the 
colostomy. 

Operative Mortality 
At this writing, twenty-two patients have 
been operated upon (Table i). Five patients 


are considered to represent the surgical 
mortality. This is, therefore, 23 per cent 
(Tables 2 and 3.) In view of the situations 
present in these unselected patients, the mor- 
tality in this original series is not considered 
excessive and would compare favorably with 
the mortalities attendant upon the initial at- 
tempts at gastrectomy for cancer, total pneu- 
monectomy, pancreatoduodenectomy, com- 
bined abdominoperineal resection of the 
colon, and so on. 





Fig. 3. Photogiaph of smgical specimen consisting of all pelvic viscera (Case 
g) removed en masse for lecurient squamous-cell carcinoma of cervix, C, 
that has pioduced V, vesicovaginal fistula, and has invaded the wall of the 
pelvic colon with P, pi oduction of papillomatous growth into the lumen of 
the bowel. A, Anus; I, vaginal intioitus; U, urethia; C, clitoris; B, xninaiy 
bladder; M, M', M", entire anal, pelvic, and most of sigmoid colon. 
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Fig. 4. Photograph of patient (Case 10) 
eighty-seven days after complete excision of 
pelvic viscera for advanced carcinoma of 
the cervix mvading bladder and colon, 
showing the method of management of the 
“wet colostomy” by means of the Riitzcn 
bog. Hotc the normal appearance of the 
skin. A rubber band secures the outlet of 
the bag arid permits emptying of the latter 
as desired without breaking the hermetic 
seal to the abdominal wall. Patient remained 
in hospital seventeen days after operation; 
since discharge has resumed her usual house- 
hold activities. 

The “Wet Colostomy” 

At first the constant soiling from the col- 
ostomies was a formidable problem and at 
one moment threatened to discourage con- 
tinued performance of the operation. The 
solution of this problem was possible by 
means of the Rutzen bag with its “cement” 
attachment to the skin, which keeps the skin 
in practically normal condition. The patients 
rapidly learn the management of the colos- 
tomy and this feature does not now present 
a serious problem (Fig. 4) . 

Shortly after operation, the discharges from 
the colostomy consist principally of urine; 
later, they are mostly liquid stool (due to ad- 
mixture of urine and feces). At times clear 
urine is passed, resembling bladder urine 
voided normally. 

Immediate Results of the Operation 

In view of the brief period since the pro- 
cedure was initiated, no conclusions are yet 
warranted as to its status. As already stated, 
the operation was performed on patients with 
the most advanced stages of pelvic cancer — 
a procedure of desperation since all other at- 
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tempts to control the disease had failed. Be- 
cause of the advanced stage of their disease, 
it is not to be anticipated that many, if any, 
of these patients will survive for verj- pro- 
longed periods; metastases in the periaortic 
nodes, inguinal nodes, liver, lungs, bones, and 
elsewhere that were not appreciable at the 
time of operation, have probably occurred 
and will become manifest as time goes on. 
Two patients among those who have sur- 
vived, did experience periods of relief and re- 
turn to almost normal existence, but then 
developed metastases and have succumbed. 
On the other hand, of those surviving at this 
writing, not one has expressed the feeling 
that they would have preferred to have re- 
mained as they were and not to have had the 
operation. The latter statement, it is felt, e.x- 
presses the present situation in regard to the 
palliative results of the procedure (Fig. 5). 

Surgical Principles Demonstrated 
BY THE OpEIL\TION 

So far the experiences with the operation 
and several months’ follow-up in some in- 
stances permit the following observations: 

The extent to which modem pre- and post- 
operative supportive treatment permits exten- 
sive surger)' is again demonstrated. 

A colostomy with both ureters implanted 
into the colon above is a feasible procedure 
and affords a situation compatible wth nor- 
mal physical activity. 

Complete deperitonealization of the pelvas 
may be carried out and the small intestines 
permitted to descend into it without subse- 
quent development of intestinal obstruction. 

Discussion 

Although the procedure described here is 
a ver}" radical one, the immediate mortality 
in an unselected series of patients, as previ- 
ously indicated, ivas not inordinately high. 
It is to be recalled that for months to as long 
as a year prior to undergoing the operation 
all of these patients had been declared to be 
in the terminal stages of the disease, and that 
even for some time prior to this they pre- 
sented all the usual criteria of “inoperability.” 
Var>'ing degrees of palliation have been at- 
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tained, for which reason the procedure is 
deemed justified, at least in the opinion of 
the author. With a measure of selection, the 
immediate surgical mortality should be re- 
duced. 

Another aspect also arises : it would appear 
that once carcinoma in the pelvis cannot be 
controlled by relative conservative measures, 
i.e., irradiation, with or without some stand- 
ard type of operation, radical surgery may 
have something to offer and might well be 

Table 


considered early in the stages of bladder and 
rectal invasion, rather tlian be postponed 
until the pelvic spread has become e.xten- 
sive. 

Summary 

A surgical procedure is described for pal- 
liative e-xcision of all pelvic viscera in patients 
presenting advanced pelvic cancer. Excretory 
functions of the urinary and alimentary tracts 
are possible by means of a colostomy svith 


SUMMARY OF PATIENTS WHO UNDERWENT TOTAL EXCISION OF PELVIC VISCERA (as OF APRIL 10, I948). 


Patient 

Survived operation 

Subsequent course 

I. N, C. (f.) 60 yrs. 

Ca. vagina 

36 days 

Died suddenly. Necropsy: cardiac (auricular) throm- 
bosis; abdomen neg. 

2. M. S. (f.) 46 yrs. 

5 days 

Operative death; necropsy: peritonitis, pyelonephritis. 

Ca. cervjx 

3. Grab, (f.) 45 yrs. 

Ca. cervix 

8 months 

Vety good palliation. Returned to almost normal ex- 
istence for 4 mos. Died of carcinomatosis. 

4. Baret. (f.) 32 yrs. 

Ca. cervix 

6 months 

Living, well. Gained 30 lbs. Returned to full normal 
activities. 

5. M. Sylv. (f.) 58 yrs. 

6 months 

Living, well. Colostomy stenosed, but functioning well. 

Recur, ca. corpus. 

6. F. H. (f.) 47 yrs. 

7 months 

Living, well. Returned to gainful occupation. 

Ca. cervix 

7. L. S. (f.) 38 yrs. 
Sarcoma uterus with 

4 months 

Received palliation. Died of sarcomatosis. For brief 
period returned to work. 

retroperitoneal and 
omental metastases 

8. M. P. (m.) 46 yrs. 

Ca. sigmoid 

3 months 

Palliation. Almost normal physical activity. Partial 
resumption of work. 

invading bladder 

9. M. L. ({.) 48 yrs. 

Ca. cervix 

4 months 

Living, no evidence recurrence. Gen 1 physical condi- 
tion not satisfactory' because of inadequate nutrition 
received at home. No pain. 

10. E. R. (f.) 40 yrs. 

Ca. cervix 

4 months 

Living, well; free from all pain. Normally active in 
household duties. 

II. And. (f.) 52 yrs. 

Ca. cervix 

5 days 

Died suddenly; temp., pulse, resp., normal before 
death. Necropsy: entirely neg. except for old luetic 
aortitis. 

12. T. M. (f.) 61 yrs. 
Extensive ca. vulva 

42 days 

Died after suddenly developing clinical signs of hemi- 
plegia and coma. Complete necropsy neg. Perineal 
wound not yet completely healed but showed no evi- 
dence of having been cause of death. 

13. Web. (E) 35 yrs. 

Ca. cervix 

2 months 

Living, well. Free from pain. Almost normal physical 
activity. 

14. Lamb, (f.) 55 yrs. 

Ca. cervix 

9 days 

Operative death. Necropsy revealed bilat. pneu- 
monia. Patient required tracheotomy 4th day because 
of acute laryngeal edema. 

15. C. W. (f.) 45 yrs.* 

Ca. cervix 

16. Math, (f.) 44 yrs. 

Ca. cervix 

I /s months 

1 6 days 

Living, well, receiving palliation. Gradually increas- 
ing physical activities. 

Postoperative death, uremia. Necropsy not obtained. 

17. Christ, (f.) 47 yrs. 

Ca. cervix 

2 2/3 months 

Living, well, receiving palliation but has metastases in 
left ileum. 

18. Butt (f.) 59 yrs. 

Ca. cervix 

I month 

Living, well. Since discharge from hospital is increas- 
ing physical activities. 

ig. Tirel. (f. ) 58 yrs. 

Ext. ca. vulva 

4 days 

Operative death. Septicemia. Necropsy: Bilat. pyelo- 
nephritis. 

20. Snit. (f.) 56 yrs. 

2 weeks 

Still in hospital. Satisfactory. 

21. Bad. (f.) 48yrs.tt 

4 months 

Living, well. No complaints. Ambulatory. 

Ca. cervix 

22. Bruh (f.) soyrs.tt 

2 weeks 

Still in hospital. Condition satisfactory. 

Ca. cervix 


• Patient operated upon by Dr. Thomas AValsh, Memorial Hospital, 
t Patients operated upon by Dr. Michael Jordan. Memorial Hospital, 
i Excision of pels ic \ iscera accomplished in two stages one month apart. 
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bilateral ureteral implantation above the col- 
ostomy. This is not incompatible \\ith normal 
physical activity.* 



Fig. 5. Photograph of patient (Case 6), 47 
years of age, taken February 2, ig48. On 
September 23, ig4/, a complete excision of 
pelvic viscera was performed for uncon- 
trolled carcinoma primary in cervix that 
had extended into bladder with vesicovag- 
inal fistula and had infiltrated the wall of 
the pelvic colon. Previous treatment con- 
sisted of irradiation by means of roentgen- 
rays and intracervical application of ra- 
dium. She has returned to her usual occupa- 
tion in business and the only complaint 
(April, ig48) is a small persistent perineal 
fistula, biopsies of which on two occasions 
show no evidence of neoplasm. Colostomy 
function and care present no problems. 
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Table 2. 

SUMM.ARY OF OPERATIVE ST.\TIST 1 CS 


Total number of patients operated upon 22 
Postoperative deaths (Cases Nos. 2, ii, 

14, 16, 19) 5 

Per cent surgical mortality 23% 

Deaths during operation o 

Average postoperative survival among 

those classified as surgical mortality 8 days 


Table 3. 

SUMMARY OF COMPLICATIONS IN 
FATAL CASES 

Case 

No. Complications 


2. Peritonealization of pelvis was made. Ure- 
teral catheters were inserted into each ureter 
at operation and brought out colostomy. Pa- 
tient died of peritonitis; a loop of small 
bowel had herniated through an opening in- 
to reconstituted pelvic diaphragm. There was 
acute pyelonephritis. 

1 1 . Patient’s postoperative course was unevent- 
ful. After stating to her nurse that she felt 
quite well, on evening of the 5th day, she 
died suddenly. Complete necropsy failed to 
reveal the cause of death. 

14. On 4th day, developed acute larv-ngeal edema 
necessitating tracheostomy; following this, 
developed bilateral pneumonia. Succumbed 
on 9th day. Necropsy revealed the abdomen 
to be negative. 

16. Immediate postoperative rccoveiy was satis- 
factory. Developed obstruction of colostomj 
where the colon passed through abdominal 
wall. Intubation of the colostomy and finally 
incision of the fascia to permit wider open- 
ing was made. Following this urine was 
passed through sinus in pelvic wound and 
not through colostomy. Necropsy was not 
obtained but it was felt that repeated intu- 
bations of colostomy had caused detachment 
of implanted ureters. (These implantations 
were made just within the abdominal wall.) 

19. Had extensive resection of perineum for vul- 
var cancer invading rectum and base of 
bladder. The night of operation temperature 
was markedly elevated and remained high. 
Blood and spinal fluid cultures were positive 
for organism Bacterium aerogenes. .At ne- 
cropsy acute pyelonephritis was found. 


* Acknowledgments. The successful outcome in 
operations such as the described is dependent up- 
on meticulous postoperative care. For this the 
writer desires to acknowledge the help of his sev- 
eral residents. Dr. Edward Camp (University of 
Chicago), Dr. Mason Morfit, Dr. Carlos Gutierrez, 


Dr. Thomas Walsh, and Dr. Fernando Gentil, 
residents at Memorial Hospital, and the assistant 
residents on the service in Memorial Hospital at 
various times. The successful solution to the prob- 
lems of colostomy management was due to the un- 
tiring efforts of Dr. Virginia K. Pierce, National 
Cancer Institute Trainee at Memorial Hospital. 


PAPILLARY ADENOMAS OF THE LARGE INTESTINE 
A Clinical and Morphological Study of Forty-eight Cases 
Douglas A. Sunderland, m.d., and George E. Binkley, m.b. (tor.) 


A 

XjLS their name implies, papillomas, or 
villous tumors, are composed chiefly of slen- 
der, finger-like projections or villi. They are 
derived from the mucous membrane of the 
large intestine to ^vhich they are attached by 
a broad base. They are comparatively rare. 
As described in the literature, their outstand- 
ing characteristics sho\s' them to be frequently 
of large size, and usually of solitary incidence; 
to have a tendency to broad, flat attachment 
to the bowel wall; and to occur almost ex- 
clusively in adults. 

In iSgg, Quenu and Landel published one 
of the first comprehensive studies of villous 
tumors together with four case reports. They 
called attention to the fact that the peripher)' 
is the most active site of growth and noted 
the difference in structure between the villous 
tumor and the adenoma. On the other hand, 
David,® tvho presented eight cases of papil- 
lomas in 1925, emphasized the close relation- 
ship between papillomas and adenomas. 

In two fairly recent studies,®* of mucosal 
polyps of the colon and rectum, the papilloma 
has been considered not as a separate entity, 
but as an example of the growth variation to 
which all adenomas may be subject. Helwig, 
in his recent excellent study of igg cases of 
single or multiple adenomas of the colon, 
found in 1460 consecutive autopsies, con- 
cluded that all adenomas have a basic, re- 
semblance and no practical significance can 
be attached to minor variations in structure 
and cells. Under minor variations of struc- 
ture he included villosity of surface. 

The potential capacity of villous papil- 
lomas (as a group) to undergo carcino- 
matous change has always been in doubt. 
Although all authors have vie^ved the tumors 
with suspicion, only a small number of the 
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cases studied have revealed foci of carcinoma 
in the resected specimens. Thus David, ^ 
reported that he found invasive carcinoma in 
two of twenty-seven cases of papilloma; tliat 
cancer did not arise in any case subjected to 
repeated fulguration; and that no cancer oc- 
curred after removal of the tumor. 

Because of our repeated observation of cer- 
tain peculiarities of incidence, growth, and 
clinical course of this type of adenomatous 
polyp, we have been prompted to sun*ey the 
present and past cases occurring on the 
Colon and Rectum Ser\dce at Memorial Hos- 
pital. Since previous studies have been based 
on purely morphological findings, we hoped 
that a correlation of the clinical characteris- 
tics and course with the gross and micro- 
scopic morpholog)’ would enable us to deter- 
mine the actual carcinomatous potentiality of 
this tumor and whether or not there is prac- 
tical justification for viewing it as a clinical 
entity. 

Material and Methods 

The material was selected from a total of 
3356 tumors of the large intestine that were 
treated on the Colon and Rectum Servdee of 
Memorial Hospital during the twenty-onc- 
year period from July i, igefi to July i, 1946. 
Only those polyps that were of villous struc- 
ture and of predominantly benign morphol- 
ogy', as determined by microscopic examina- 
tion, were selected for study. No polyp whose 
surface was only coarsely lobular was in- 
cluded, regardless of its size. Several tumors 
that appeared in the gross to have a papil- 
lary surface were e.xcluded when microscopic 
study shoived only arborescent lobulation 
without projecting surface villi. 

Care ivas also taken to rule out tumors that 
could be considered carcinoma either on clin- 
ical or microscopic grounds when first seen: 
(i) that, on examination after initial re- 
moval, showed gross or microscopic replace- 
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merit of the polyp by invasive carcinoma; 
(2) that showed diffuse carcinomatous epi- 
thelial change, without invasion, and so could 
be regarded as low-grade, noninfiltrating 
papillarj’ carcinoma. Included, however, were 
those in which only microscopic foci of cyto- 
logical (in situ) carcinoma were found in an 
otherwise structurally benign polyp. 

In all, forty-eight tumors rvcrc found to 
fulfill these criteria and these form the basis 
of this report. 

For microscopic comparison, nine adeno- 
carcinomas arising in papillar)’ adenomas 
were studied in detail. These were not merely 
carcinomas \N'ith a grossly papillar)’ surface 
but carcinomas in wlrich substantial portions 
of benign polyp witli a microscopically dem- 
onstrable villous surface persisted. In addi- 
don, numerous cases of single and multiple 
adenomas and several of familial polyposis 
were reviewed. 

Although most of the material \vas ob- 
tained prior to the beginning of the study, 
all removed portions of each tumor were 
available for detailed analysis because of the 
e.xisdng policy of cauter)--snarc removal 
(rather than fulguradon) and of the stand- 
ard laborator)' technique of description and 
section taking. Aluldple microscopic secdons 
had been made, care being taken that these 
were perpendicular to the surface, so that the 
base could be adequately studied (in one of 
the more recent cases as many as thirty-seven 
blocks were taken from a single specimen). 
All surgically resected tumors, as ^vcll as all 
lymph nodes that could be found by careful 
search, were carefully dissected and muldple 
sections made through the tumor and bowel 
wall. In all, including biopsy specimens, 
more than 400 sections of papillomas were 
e.xamined in detail microscopically. 

After the forty-eight cases had been se- 
lected, all secdons of these were reviewed 
microscopically, without any knowledge of 
the clinical course. The following features 
were determined systematically in each sec- 
tion and tabulated: 

I. Nature of attachment of the polyp to 
the bo\vel wall — presence or absence of in- 
flammator)' infiltration of stalk, ivith types of 
cell appearing. 


2. Villi — contour; presence or absence of 
capillary engorgement, hemorrhage, edema, 
cell infiltration, tumor invasion; character of 
epithelium, presence and degree of variation 
— papillary- tufting, secondary- gland forma- 
tion, stratification, and amount of mucus se- 
cretion. 

3. Glands — degree of enlargement and dis- 
tortion: amount of mucus secretion; presence 
or absence of mucous cysts; character of epi- 
thelium with presence and degree of varia- 
tion, as above. 

4. General cellular structure of epithelium 
— presence and number of mitoses; nuclear 
and cellular apolarity; nuclear size, shape, 
and staining characteristics; presence or ab- 
sence of enlarged nucleoli; size and shape of 
cells with staining characteristics of cyto- 
plasm. 

A parallel study was made of the nine cases 
of carcinoma occurring in papillary ade- 
nomas, and the results of the t\vo scries %verc 
compared. After the microscopic study was 
completed, a chronological comparison was 
made between these findings, the clinical 
characteristics of each papillar)- adenoma, 
and the clinical course of each patient. 

Criteria of Carcinomatous Change 

Microscopically, the criterion of cancerous 
transformation was loss of nuclear polarity 
accompanied by variation in nuclear size, 
shape, chromatin arrangement, and content. 
With one or two exceptions this nuclear 
apolarity tvas associated with apolarity of the 
cells as a group, but the reverse — cell apolar- 
ity without nuclear apolarity — was never 
found. Invasion of the stalk of the pol)-p was, 
of course, accepted as irrefutable e\'idence of 
carcinoma. However, unless the muscularis 
mucosae be penetrated, it is almost impos- 
sible to demonstrate stalk inv^asion ivith cer- 
tainty. Likewise, true stratification is v-en- 
difficult to differentiate from artifact unless 
the cells have lost their polarity. 

Increase in the intensity of the nuclear 
staining reaction and a tendency of the cyto- 
plasm to basophilia, regarded by Schiller as 
one of the criteria of malignant change, are 
not adequate evidence. These undoubtedly 
denote change in the character of cell growth. 
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Fig. I. Normal rectal mucosa. The cells 
of the surface epithelium are longer 
arid narrower than those lining the 
glands. The nuclei are somewhat elon- 
gated and tend to occupy the central 
portion of the cells rather than the 
base. There is a definite juncture be- 
tween the surface and the gland orifice. 

but their presence or absence is too depend- 
ent on variations in staining technique to 
make them of value. If they be evoked as 
criteria, very few mucosal polyps would 
escape the diagnosis of carcinoma. 

Enlargement of the nucleoli frequently ac- 
companied the other nuclear changes. When 
present such nucleoli were regarded as cor- 
roborative evidence, but, since they are not 
easily found in many fully developed rectal 
carcinomas, their absence was not considered 
significant when the other characteristics 
were present. 

Structure and GRo^vTH 
From observations made in the course of 
this microscopic study, it became evident that 
there is a fundamental structural difference 
between papillomas and adenomas. Before 
considering these observations in detail, how- 
ever, it may be well to call attention to the 
normal structure of the epithelium of the 
mucosa of the large intestine. 


This can be divided into two portions- 
surface epithelium and underlying mucus- 
secreting glands. Botli portions are of similar 
embry-ological origin— although Acre is some 
difference of opinion about Ac development 
of the glands — ^whether they are formed .-r, 
downgrosvAs of Ae suiface epiAelium or b\ 
fusion of the tips of villi Avhich rvere orim- 
nally present and subsequently disappeared. In 
well-preserved specimens of Ae adult colon 
and rectum, differences in appearance can 
generally be noted between Ae cells of Ae 
covering surface epithelium and Ae cells lin- 
ing Ae lumina of the underlying glands (Fig. 
1). The latter are almost entirely mucus- 
secreting goblet cells uiA a nucleus situated 
in the base of the cell. The surface cell has a 
striated, cuticular border and tends to be 
narrower and more elongated. The nucleus 
often shows a slight lateral compression and 
is more often situated in the central portion 
Aan in the base of Ae cell. Occasionally, ad- 



Fig. 2. Early adenoma, from a case of 
familial polyposis. The site of origin in 
the peripheral portion of glands is well 
demonstrated. The covering cpithcliurn 
appears normal over the surface of the 
adenoma. 
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jacent cells will have the nuclei in different 
positions — some in the base and some in the 
central portion — giving the false impression 
of stratification. There is generally less mucus 
secretion in the surface cells than in those 
forming glands, and a definite junction be- 
tween the surface and the glandular orifice 
can be identified. Occasionally, however, 
this junction is rather difficult to identify 
when the cells of the surface epithelium se- 
crete an e.\cessive amount of mucus. 

Microscopic study of areas of mucosal hy- 
perplasia of large and small adenomas, and 
of the adenomas of familial polyposis, gives 
the impression that these generally originate 
in the epithelium lining the gland lumen, 
either close to the surface or in the mid- 
portion (Fig. 2) and only seldom in the deep- 
est portion. Elongation and lateral compres- 
sion of the epithelial cells with a variable 
degree of increased intensity in the staining 
reaction comprise the initial changes. The 
gland as a whole becomes enlarged and dis- 
torted. Mucus secretion may be increased, 
decreased, or remain unchanged. Adjacent 
glands are involved progressively. The super- 
ficial portion of each gland is affected first, 
often making a sharp line between the nor- 
mal and neoplastic epithelium in the same 
gland. At the lateral border of the adenoma 
there is a sharp transition between the in- 
volved glands and those of the adjacent nor- 
mal mucosa (Fig. 3). 

In small adenomas the covering epithelium 
shows little change from normal. Apparently 
it does not participate in the active glandular 
proliferative process, but merely forms a con- 
taining membrane for the underl)-ing, ex- 
panding tumor. The covering epithelium of 
the adjacent normal mucosa is continued 
over the surface of the adenoma, and when 
not completely eroded can be easily identi- 
fied as a normal-appearing structure in con- 
trast to the distorted proliferating glands be- 
neath (Figs. 4 and 5). 

In larger adenomas the glands appear to 
be increased in both size and number and 
may assume bizarre, convoluted, branching 
patterns owing to the rapid reproduction of 
the lining cells. Although the epithelial cover- 
ing in some places shows active growth that 


results in villous processes, this is exceptional, 
and in most surface areas the junction of the 
gland orifice with the normal-appearing cov- 
c'ring epithelium can be easily identified. 

In the papillomas studied in this series, the 
picture is different. Here the epithelial cov- 
ering layer shows the greatest departure from 
normal. The tumor is composed of \tIIous 
processes, covered by epithelium that shows 
definite similarity to the covering epithelium 
of the normal mucosa. This epithelium is 
continuous with that of the glands beneath 
and there is no sharp junction betsveen the 
surface epithelium and that of the deep 
glands lying on the muscularis mucosae. In 
general, the epithelial cells of the Hlli eH- 
dence less mucus-secreting activity than do 
those of the glands, but this is not a constant 
finding any more than it is in the surface 
epithelium of the normal mucosa. The cells 
tend to be more elongated, the nuclei more 
compressed. As in the covering epithelium of 
the normal bowel, the nuclei are situated in 
both the base and the center of the cell and 



Fig. 3. Adenoma — showing junction 
with normal mucosa^ in the lower part 
of picture. There is an abrupt change 
in the appearance of the glands, with 
enlargement, distortion, elongation of 
cells, and intensified staining reaction. 
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Fig. 4. Adenoma — junction of polyp Fig. 5. Same as Fig. 4. Higher magni- 
with normal mucosa of stalk. Marked fication showing normal-appealing sin- 
distortion of glands, with abrupt line face epithelium eontinued over polyp, 
of demarcation. in sharp contrast to the distorted undcr- 

lying glands. 


often give the false impression of stratification. 

It is in the lateral portion of the tuinor^ at 
the point of junction \vith normal mucosa, 
that the most striking structural difference 
between papillomas and adenomas is seen. 
In papillomas, it is the surface epithelium, 
not the glandular portion, of the mucosa that 
seems to be afl'ectcd first. At the latci'al 
border of the tumor, the initial change is a 
sharp difference in the appearance of the 
surface cells (Fig. 6). This change in mor- 
phology, analogous to the change in the 
glandular epithelium seen in adenomas, con- 
sists of increased staining intensity, elonga- 
tion, and compression. The affected epi- 
thelium is thro\vn up into small papillae that 
project into the lumen of the bowel. Beneath 
this changed surface the glands at first ap- 
pear normal (Figs. 7 and 8). As the central 
portion of the tumor is approached, a pro- 
gressive downward involvement of the glands 
occurs, \vith evidence of disproportionately 
rapid growth of the surface epithelium that 
is thrown up into longer projections (Fig. 


9). In most cases this continues until the en- 
tire thickness of the mucosa is involved. In 



Fig. 6. Papillary adenoma. Junction of latcial 
margin of tumor with normal mucosa on 
left. Abrupt change in appearance of surface 
eipthelium — elongation and compicssion of 
cells and intensified staining reaction. 




Fig. 7 . Same as Fig. 6. Lower magnification Fig. 8 . Another papillary adenoma showing 
showing projection of surface papillae com- the same marginal characteristics as Fig. J. 
posed of changed surface epithelium. Under- 
lying glands are not involved. 


smaller tumors^ however, it is not uncommon 
to find the deepest portion of the glands ap- 
pearing normal throughout the base. 

These observations introduce the concept 
that the difference between papillomas and 
adenomas is not merely one of superficial 
surface configuration, but the more funda- 
mental one of difference in method ‘of 
growth. Whereas the adenoma is a tumor of 
mucosal glands, -^s’ith little if any involve- 
ment of the surface epithelium, the papil- 
loma is the reverse — a tumor primarily of the 
mucosal surface epithelium with resultant 
secondary glandular changes.* 

This concept is strengthened by consider- 
ation of the nature of the bowel-wall attach- 
ment of each type of tumor. Minute ade- 
nomas project only slightly above the surface 
of the surrounding mucosa. As they grow 
larger, they develop a pedicle comprised of 
dragged out muscularis mucosae and sub- 
mucosal tissue carrying the blood supply of 
the tumor. This pedicle is considerably 
smaller in diameter than the tumor it sup- 
ports and is covered by normal mucosa. In 

* Since completion of this study, the same ob- 
servation has been made by Cuthbert E. Dukes; 
An explanation of the difference between a papil- 
loma and an adenoma of the rectum. Proc. Roy. 
Soc. Med. 40; 829-830, Nov., 1947. 


Still larger adenomas the glands arborize 
from a central stalk and form multilobular 
masses. The largest of these adenomas may 
have the configuration of large, thick-stemmed 
mushrooms. Even in these, however, the en- 
tire tumor projects from a central pedicle. 

Papillomas, on the other hand, have a 
broad base and primarily flat attachment. In 
many portions of the tumor the individual 
villi and underlying glands arise and project 
directly from the muscularis mucosae, which 
is in the normal position parallel to the plane 
of the musculature of the wall. In other por- 
tions, groups of villi are elevated above the 
surrounding surface and spread out, fanlike, 
each group supported by a short pedicle com- 
posed of dragged out muscularis mucosae and 
submucosal tissue. Several such pedicles, 
cither singly or grouped in close pro.ximity, 
occur in the large tumors; but the pedicles 
are always covered by adjacent areas of tu- 
mor, in contrast to those of adenomas. A true 
jjedicle, covered by normal mucosa and sup- 
porting the entire tumor, was noted in only 
two of the papillomas, the smallest in the 
series; and in each of these, the diameter of 
the pedicle was only slightly smaller than that 
of the tumor it supported. 

It is generally accepted that a tumor of 
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the large intestine develops a pedicle because 
of the peristaltic squeezing action and the 
propulsive dragging effect of the passage of 
fecal material through the lumen. Hence^ if 
it is not fixed to the muscular wall, any tu- 
mor of the mucosa or submucosa that pro- 
jects into the lumen and gro^vs to an appre- 
ciable size, %\ill eventually become peduncu- 
lated. This is often the case ^^th hj'pertro- 
phied mucosal l)'mph follicles and submu- 
cosal lipomas and myomas. The mere pro- 


jection of any rounded mass from the iva2 
seems to act as a foreign body and the acu- 
ity ^vhich it elicits is often forceful. Xot im- 
commonly, as reported in the literature zzz 
obser\-ed by us, peristaltic action will be -n 
violent as to a\mlse a polyp from its pedic’- 
and expel it from the rectum -with the feces 
Presumably, papillomas are subjected 10 
the same peristaltic action as adenomas aud. 
if the method of gro%s-th were the same, i: 
would be expected that they ^^•o^l!d hr 


'nt 




till 




Fig. 9. Same tumor as Figs. 6 and 7. Shows progressive increase in length 
of villous projections as central portion of tumor is approached. Flotc tin 
relatively normal appearance of the glands at the base, even toward central 
portion of the tumor. 
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dragged out on a pedicle in a similar manner 
— because the clinical course of the present 
series gives adequate evidence that they arc 
generally present for a long period of time. 

This difference in the attachment of papil- 
lomas and adenomas can be explained only 
by the difference in method of growth. In the 
papillomas the rapidly proliferating surface 
epitlielium between tlie gland orifices is 
dragged out by peristaltic action to form mul- 
tiple papillar)' projections. These become 
attenuated to form villi, with cores of mu- 
cosal connective tissue carr)-ing the blood 
supply. The adenomas, however, being com- 
pact masses of enlarged glands enclosed by a 
limiting membrane of normal co%’ering epi- 
thelium, are dragged out in toto, so that pro- 
gressive lengtliening of the pedicle causes 
progressive constriction of the base. 

It might be argued that the absence of 
pedunculation can be explained by the fact 
that, since papillomas generally occur in the 
rectum, which is a more fixed structure than 
the colon, they are less subjected to violent 
peristaltic action. In controversion, adenomas 
with long pedicles actually do occur in the 
rectum as well as in the colon. 


Further evidence for primar)- surface, 
rather than glandular, growth is the tendency 
of papillomas to progressive lateral spread. 
As noted by others and us, multiple recur- 
rence is a typical feature — not always in the 
e.xact site of the lesion that was previously 
removed but in contiguous portions of the 
mucosa. In some instances the area of recur- 
rence is so e.xtensive that it seems as if there 
might be a regional sensitization to surface 
new gro\vth. Whether this lateral surface 
spread is accomplished by a change in 
already e.xisting cells or by the actual re- 
placement of normal cells by neoplastic ones 
cannot be determined. 

While the characteristic surface growth 
and spread clearly differentiates papillomas 
from adenomas, there is evidence that they 
are of common origin, and that the differ- 
ence in type of growth is a secondary devel- 
opmental phenomenon rather than a differ- 
ence in the actual site of origin. In the first 
place, although minute adenomas are not un- 
common, we have not obser\'ed a minute 
papilloma and do not know of any that have 
been reported elsewhere. Secondly, although 
the surface proliferation predominates, there 










Fig. 10. In situ carcinoma in a papillary adenoma. This demonstrates an abrupt line 
of demarcation between malignant and benign areas. In the central portion both 
types of structure can be seen within a single gland. Fig. i i. Minute area of carci- 
nomatous change in a papillary adenoma. This was the only focus found in this 
block, and is not sharply delineated from the surrounding areas. Fig. is. In situ 
carcinoma in a papillary adenoma. The area of malignant transformation merges 
gradually with the adjacent benign areas. 
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Fig. 13. Cajcinomatous change ocenuing in 
the suijace epithelium of a villus in a papil- 
laiy adenoma. Note sliaip contiast with ad- 
jacent villi of benign stuicture. 

is always some degree of underlying glandu- 
lar involvement. Thirdly, in this series the 
papillomas were found in an older age group 
than were the adenomas and were all of 
large size, suggesting that papillomas may de- 
velop from adenomas. Fourthly, papillomas 
are occasionally associated with mucosal ade- 
nomas; they may or may not originate coin- 
cidentally. Finally, when carcinoma arises in 
a papilloma, it is generally the glandular por- 
tion of the tumor that is first involved and 
not the surface epithelium of the villi. 

For these reasons, we believe that the more 
exact name for these villous tumors is papil- 
lary adenoma rather than papilloma, and 
this term will be used hereinafter. 

No indications of etiology were obtained 
from this microscopic study. 

Carcinoiuatous Change in Papillary 
Adenomas 

In t^venty-six of the papillar)' adenomas 
in this series, microscopic examination re- 
vealed areas of in situ carcinoma in the orig- 
inal tumor. The location of these areas with- 


in the papillary adenoma varied considei abl\ . 
In ten tumois in situ carcinoma was found 
in the superficial portion; in five, at the base; 
in eight cases it occuned in both the super- 
ficial and deeper portions ; in two. thci e ^ve^e 
minute foci scatteied diffusely throughout 
the papillary adenoma; and finally, in one. 
the carcinoma arose in an isolated segment 
of the papillary adenoma, separated from tlie 
rest of the tumor by a strip of noimal mu- 
cosa. There was also considerable variation 
in the sharpness of delineation of the aiea 
showing caicinomatous change and the ad- 
jacent aieas having benign structuie. This is 
well shown in Figs. 10, 11, and 12. 

In most instances the areas of caicino- 
matous change weie confined to a single 
localized portion of the pohp. AVith two ex- 
ceptions this change was in the glandular 
portion of the tumor, rather than in the sui- 
face epithelium of the villi. In one of the 
tw'o exceptions a single villus was involved 
(Fig. 13). In the othei', sevcial adjacent 
villi w’eie affected. In this case the carcino- 
matous transfoi mation consisted of nuclear 
change only (Figs. 14 and 15). 

The statement has frequently been made 
in the literature that a negative biopsy made 
from the peripheral poitions of a polyp is no 
guarantee of the benignity of its entire struc- 
ture. This obscivation is reiterated here. In 
only seven cases of this gioup did the initial 
biopsy reveal the carcinoma. In ten, it 
show'cd benign stiucturc; in one, atypical 
epithelial changes only. Eight tumois weie 
not subjected to biopsy prior to their ic- 
moval. 

In addition to these twenty-six cases which 
show'cd aieas of caicinoma in the original 
specimen, there weie seven others in which 
carcinoma appealed later, in a iccuiience at 
the site of the original tumor. In these cases 
it was generally impossible to determine tlie 
c.xact point of carcinomatous change within 
the papilloma. 

Of these tliirty-three cases (68.7 per cent 
of the total) which, early or late, show’cd in 
situ carcinoma, nineteen (39.5 per cent of 
the total) developed invasive carcinoma — 
infiltrating the muscular wall of the bow'cl, 
w'ith or wuthout metastases. Eleven were adc- 
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Fig. 14. Carcinomatous change occurring in Fig. 15. Villi adjacent to those shown in Fig. 
the surface epithelium of a villus. Here the 14. Under higher power the nuclear abnor- 
change consists of nuclear variation only, mality is more clearly shown. 

The cells still maintain their polarity and 
all rest upon the basement membrane. Note 
the marked difference in the orderly appear- 
ance of the epithelium of the adjacent villus. 


nocarcinomas, grade II or III in histological 
malignancy, and had no features to differen- 
tiate them from any other adenocarcinoma 
of the large bowel mucosa. Eight (42.1 per 
cent of the invasive carcinomas) were colloid 
carcinomas. This is a much higher propor- 
tion than is found in carcinoma of the rec- 
tum as a whole: Thus, only twenty-nine col- 
loid carcinomas (7.7 per cent) were found 
in 374 consecutive cases of rectal and sig- 
moidal carcinoma seen by the Colon and 
Rectum Service of Memorial Hospital from 
1931 to 1935 inclusive: and only twenty- 
three, or 9.6 per cent, in 239 specimens from 
consecutive single-stage abdomipoperineal re- 
sections. 

This interesting observation made us specu- 
late whether the increased incidence of the 
colloid type of carcinoma ^vas due to exces- 
sive mucus production by the pol^-p, but 
microscopic corroboration could not be 
found. The degree of mucus secretion varied 


markedly in different portions of the indi- 
vidual tumors, and gradations from little or 
none to excessive amounts were seen just as 
frequently in those tumors that remained be- 
nign and those that developed ordinary’ ade- 
nocarcinoma, as in those that developed col- 
loid carcinoma. The same was true for cystic 
dilatation of mucus-filled glands so frequently ' 
seen in adenomas. 

The ev'olution of carcinoma in each of 
these tumors will be detailed further in the 
section devoted to Clinical Course. 

Incidence 

The comparative rarity of papillan’ ade- 
nomas, repeatedly pointed out in the litera- 
ture, is substantiated by the present study. 
Thus, 346 cases of single and multiple ade- 
nomatous poK’ps were encountered among 
3356 benign and malignant tumors of the 
large intestine treated on the Colon and 
Rectum Service from July, 1926 to July, 
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1946. The forty-eight papillary adenomas 
comprise only 1.4 per cent of the total group 
and 13.9 per cent of the polyps. 

Table i gives the age and sex incidence. 
There was almost equal distribution between 
the sexes — twenty-five males and twenty-three 

Table i 

INCIDENCE OF PAPILLARY 
ADENOMAS BY AGE AND SEX 


Age 

Male 

Female 

Total 

30-39 

I 

I 

0 

40-49 

0 

3 

5 

50-59 

8 

0 

10 

60-69 

4 

12 

16 

70-79 

9 

4 

13 

80-89 

I 

I 

0 


— 

— 


TOTAL 

25 

Average 

23 

48 

Sex 

Age 

Oldest 

Youngest 

Male 

63.61 

81 

37 

Female 

61.71 

81 

35 

Entire group 

62.91 

81 

35 


females, approximately the same incidence as 
for other mucosal tumors of the large intes- 
tine. The average age was 62.9 years, the 
youngest, 35 and the oldest, 81. The largest 
single group, chronologically arranged, oc- 
curred bet\vcen the ages of 60 and 6g years. 

This age incidence is at variance ^vith that 
for the other mucosal adenomas observed by 
us and \vith that reported elsewhere for 
polyps. The average age of our 297 patients 
with adenomas was 54.5 years — more than 
' eight years younger than those with papillary 
adenomas. Martin reported the average age 
incidence of polyps to be 45.3 years; Struth- 
ers, 46. The polyps considered benign by 
Swinton and Warren occurred in patients 
averaging 53 years; those considered malig- 
nant, 57.7. In Helwig’s series, the largest 
single group occurred between the ages of 61 
to 70 years. Ho^vever, this series was com- 
posed of cases obtained at autopsy and does 
not necessarily reflect the age of clinical inci- 
dence of the adenomas — merely the age of 
incidence of the disease that caused the de- 
mise. 

In 374 consecutive cases of carcinoma of 


the rectum and sigmoid on tire Colon and 
Rectum Service at Memorial Hospital, tlie 
average age was 55.1 years. This is about the 
average age reported elsewhere. 

Thus it is evident that papillar)’ adenomas 
occur not only in an older age group than do 
adenomatous polyps in general, but also in an 
older age group than does carcinoma. 

All the patients ^\'ere of tire \vhite race; 
twenty-six were American-born, four Rus- 
sian, three each German and Swedish, two 
each Italian, Canadian, Austrian, and Hun- 
garian, and one each Roumanian, Jugo- 
sla\dan, Polish, and English. 

No definite hereditary factor was demon- 
strable. Four parents had died of cancer, one 
each of the rectum, of the stomach, of the 
throat, and of adamantinoma. (Incidentally, 
the patient \vhose parent had cancer of the 
rectum ^vas among the youngest in tlie group 
— 41 years old.) One aunt had had cancer of 
the breast, as had Uvo siblings of each of 
two patients. In tire remainder there was no 
family history' of cancer. 

Gross Morphological Characteristics 

All the tumors had a papillarj’ or combined 
papillary and finely lobular surface, varjdng 
in color from pinkish-gray to dark hemor- 
rhagic red. One shoived a small area of su- 
perficial ulceration and contained a focus of 
in situ carcinoma. All e.xcept two ivere at- 
tached to the bowel ivall by a broad base. 
Both of these e.xceptions were 4 cm. in di- 
ameter and grew from short, thick pedicles 
and both sho\ved microscopic foci of in situ 
carcinoma in the base; but neitlier recurred 
after removal. 

With the exception of the three that were 
beyond reach of the examining finger, all but 
eight were so homogeneously soft to palpa- 
tion that it was extremely difficult to deter- 
mine their extent by this means alone. These 
eight tumors had small areas of induration; 
on removal, six sho\ved areas of in situ car- 
cinoma; one showed a small focus of in situ 
carcinoma in the biopsy but none in the speci- 
men resected later; the other showed no car- 
cinoma during the first year following re- 
moval — then ^s'as lost to follow-up. 

Forty-one ^vith solitar)’ lesions have de- 
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veloped no other knoMTi rectal or colonic tu- 
mors to date. Two had a co-e.xistent carcin- 
oma situated above the papilloma; in one, 
the cancer was in the sigmoid; in the other, 
the descending colon. Two cases had several 
adenomas in the adjacent bowel when first 
seen. Three others subsequently developed 
minute adenomas: two, single; the third, 
multiple. 

Location and Size 

As a means of definite location, the rectum 
was arbitrarily divided into four portions: 
lower, mid-, upper, and rectosigmoid. The 
lo'wer rectum was designated as that portion 
o to 4 cm. above the mucocutaneous junction 
of the anus; mid-rectum, 4 to 8 cm.; upper 
rectum, 8 to 12 cm.; and the rectosigmoid, 
the region of the peritoneal reflection, 12 to 
15 cm. 

All except one of the papillary- adenomas 
occurred in the rectum: lower, fourteen; 
mid-, Lvent>’-two; upper, nine, and rectosig- 
moid, t\v’o. In the remaining case the lesion 
^vas situated in the lower portion of the sig- 
moid colon 18 cm. above the anus. The site 
of origin of these papillar)’ adenomas is in 
marked contrast to the location of the ade- 
nomas of Hehvig’s series, for these \\'ere more 
common in the sigmoid colon than in the rec- 
tum. 

The right, left, anterior, and posterior 
walls were about equally affected. There was 
no constant relationship between the tumor 
site and the location of the valves of Hous- 
ton. There was no correlation between the 
location of the tumor and subsequent carcin- 
omatous change. 

The papillary adenomas varied in size 
from 3 to 12 cm. in transverse diameter, the 
majority measuring between 4 and 6 cm. 
T^s’elvc involved more than half the circum- 
ference of the bowel wall, and three of these 
^vere annular. The average duration of syanp- 
toms in these twelve cases was 36.4 months 
compared to 28.5 months for the entire 
group; seven had had s>Tnptoms for two or 
more years. This would indicate that the 
large size of these tumors is due primarily to 
the duration rather than to the rapidity of 
growth. Areas of carcinoma were subse- 


quently found in nine, or 75 per cent, of these 
large tumors — a slightly higher incidence 
than that for the total group. 

Symptoms 

As shown in Table 2, bleeding ^vas the 
most common symptom. Next in frequency 
were diarrhea and excretion of mucus. Char- 
acteristically, the diarrhea was most severe in 
the morning. Owing to the large surface area 
of these tumors, a large amount of mucus 
may be secreted by them. Presumably, this 
accumulates in the rectum during the sleep- 
ing hours, and causes urgency when the pa- 
tient awakens. 

Protrusion of the mass through the anus 
occurred in nine of the fourteen patients 
whose lesions were situated in the lower rec- 
tum, but this was the initial symptom in only 
one case. There %vas no correlation between 
weight loss and the subsequent development 
of carcinoma but both the patients who com- 
plained of anal pain later developed infiltrat- 
ing cancers. The papillar)’ adenoma was dis- 
covered on routine rectal examination in the 
two patients who had no symptoms. 

The duration of symptoms varied from a 
few weeks to ten years (Table 2). Although 
the average duration was 28.5 months, the 
largest single group of patients had symptoms 
for six to eleven months. 

Before their admission to Memorial Hospi- 
tal, nine patients had had fulgurations, cau- 
ter)'-snare removals, or surgical excisions else- 
where. In all instances the procedure was fol- 
lowed by early recurrence. In five instances 
the removals \vere multiple; in one, there 
had been seven removals in the course of 
eight years. Five of these nine patients later 
developed cancer. 

Treatment 

The treatment of papillary adenomas has 
been discussed in another article- and will be 
only briefly summarized here. When possible, 
the smaller, low-lying lesions %vere e.xcised 
surgically with suture ligature of the base. 
The larger ones and those situated higher in 
the rectum ■were removed by the cautery 
snare, in single or multiple stages, depending 
upon the extent of mucosa involved. In most 
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SYMPTOMS 
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Incidence 

Initial 

Total 

Duration 

Bleeding 

00 

30 

No symptoms 

Diarrhea 

9 

20 

Less than 6 mos. 

Mucus excretion 

13 

17 

6 mos.-i I mos. 

Protrusion of tumor 

I 

9 

12 mos.-i7 mos. 

Constipation 

I 

9 

18 mos.-23 mos. 

Weight loss 

0 

4 

2-3 yrs. 

Tenesmus 

0 

3 

3-4 yrs. 

Anal pain 

0 

2 

4-5 yrs. 

Anal irritation 

0 

0 

>1-6 yrs. 

Increased flatus 

0 

0 

6-7 yrs. 

Soft stools 

0 

I 

7-8 yrs. 

No symptoms 

0 

0 

8-9 yrs. 


— 


0 

1 

cr7 


48 


10 yrs. 


48 


instances this procedure was supplemented by 
irradiation. Radical resection of the rectum 
was performed in those cases showing carcin- 
omatous change ^\'hen the patient’s general 
condition was considered to be good enough 
to withstand the procedure. It must be re- 
membered that some were treated many 
years ago, before the modern improvements 
in surgical technique, pre- and postoperative 
care, and use of plasma, sulfonamides, and 
other antibiotics, hence, the operability rate 
was not so high as at the present time. Those 
with carcinomatous change that were not 
treated by resection were irradiated. 

Recently, proctosigmoidectomy, of the type 
described by Bacon, has been performed in 
two cases discussed in detail later. Both were 
performed less than six months ago and as 
yet the operation cannot be evaluated. This 
limited surgical procedure has been employed 
because no node invasion has been found in 
any specimen studied unless there ^vas also 
penetration of the muscular wall of the 
bowel. 

Clinical Course 

Two outstanding features are evident in 
the clinical course of the patients with papil- 
lary adenomas: the extreme unpredictability 
of the clinical course, and the propensity of 
the tumor to repeated local recurrence. Be- 
cause of this unpredictability, generalization 


is impossible; each case must be considered 
briefly. To render this presentation more 
facile, the cases have been subdivided into 
four groups: 

Group I. Twenty-six cases in ^vhich the 
original tumor showed areas of in situ car- 
cinoma. 

Group 2. Seven cases in which carcinoma 
developed at the site of the original tumor, 
after this had been removed. 

Group 3. Ten cases that have developed 
no carcinoma to date. 

Group 4. Five miscellaneous cases. 

Group I. Eight patients of this group ^verc 
treated surgically. In t^vo, the tumor ^vas re- 
moved from below by local excision and su- 
ture ligation of the base: one was peduncu- 
lated. Both these patients have remained free 
of recurrence to date, four and one-half and 
sixteen years respectively. 

Two patients were subjected to single-stage 
abdominoperineal resection. The first of these 
had had an initial partial cauter)'-snare re- 
moval; the specimen sho\ved small, super- 
ficial foci of carcinoma. The resection was 
performed sixteen months later : study of the 
specimen showed the papillaty adenoma to 
be benign throughout, and sharply delimited 
at its base by muscularis mucosae (Fig. 16). 
The patient has remained free of tumor to 
date — more than two years after operation. 
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Fig. 16. Papillary adenoma. Gross surgical 
specimen. The tumor measures 10 cm. in 
diameter and is of benign structure through- 
out. 

The other case ^s'as treated here first by 
roentgen rays plus cautery’-snare removal fol- 
lo^\'ed by radium-applicator therapy. Again 
the area of carcinoma ^v•as superficial. Several 
months later there ^vas a recurrence that, on 
biopsy, ^vas found to be an infiltrating adeno- 
carcinoma; resection was performed (eight 
months after he first came to Memorial Hos- 
pital). The rectal wall in the surgical speci- 
men was invaded by carcinoma. At one point 
there was lymphatic invasion in the perirec- 
tal fat but no lymph-node involvement was 
demonstrable. Inguinal lymph-node metasta- 


ses appeared fourteen months postoperatively 
and were proved by aspiration biopsy. The 
patient died of terminal uremia, thirty-four 
months after operation. 

Two patients had perineal resection after 
preliminary' loop colostomy. Previously one 
had had three e.\cisions elsewhere with recur- 
rence each time. An initial partial cautery- 
snare removal showed a superficial area of 
carcinoma. The two-stage surgical procedure 
followed immediately. The resected specimen 
showed aty'pical changes but no carcinoma. 
The patient remained free of recurrence 
until death from pneumonia fiv'e years later. 
Examination of the other patient’s tumor 
after initial cautery-snare removal showed 
multiple minute foci of carcinoma in both 
the periphery' and base. During the ensuing 
three years he had repeated recurrences which 
M’cre treated by cautery-snare removal, roent- 
gen-ray therapy, and gold-filtered radon 
seeds. A colostomy and perineal resection 
were then performed. The tumor in the re- 
sected specimen \vas for the most part papil- 
lary adenoma with benign structure, but 
there were areas of colloid carcinoma infil- 
trating only the superficial portion of the 
muscle wall. During the five years since op- 
eration the patient has remained well, except 
for repeated inflammatory' poly'ps on the ex- 
posed mucosa of the colostomy, and recently 
the development of a small pedunculated 
adenoma within the colostomy loop. This was 
removed; microscopic e.\amination showed 
no atypical features. 

Another patient originally had a tumor 7 
cm. in diameter. Biopsy' showed a benign 
papillary structure. Since treatment was re- 
fused, the entire tumor could not be studied 
at that time. Three and one-half years later 
he returned to the clinic, by which time the 
tumor had become almost completely annu- 
lar, and involved the entire rectum from a 
point Just above the mucocutaneous Junction 
to the peritoneal reflection. The lower part, 
an area almost 7 cm. in diameter, ^vas re- 
moved by cautery snare. Examination of mul- 
tiple sections showed a predominantly benign 
structure, but there were multiple small foci 
of in situ carcinoma in the superficial and 
mid-portions. Three months later the entire 
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tumor was removed by a limited rectal resec- 
tion. This tumor measured 12 cm. in diame- 
ter (Fig. 17). The area of mucosa from 
\vhich the tumor had been removed previ- 
ously was completely covered by recurrent 
papillary adenoma. Grossly it showed no in- 
duration except at the base of the central 
portion where there ■was one small, hard 
nodule, 5 mm. in diameter. This was in the 
previously treated area. Microscopically it 
proved to be colloid carcinoma with super- 
ficial infiltration of the muscle wall (Fig. 18). 
The remainder of the specimen was similar 
to the tissue previously removed. 

The last of these eight patients had had a 
surgical excision ^vith recurrence prior to ad- 
mission. Our examination of the material 
previously removed showed one small focus 
of in situ carcinoma at the base. During the 
next five and one-half years the patient had 
six cautery-snare removals and two implan- 
tations of gold-filtered radon seeds. All the 
specimens removed showed uniformly benign 
structure. He was not examined here again. 
Subsequently a colostomy \vas performed 
elsewhere and he died, presumably of cancer 
of the rectum, hvelve years after he \vas first 
seen at Memorial Hospital. 

Three patients refused treatment after they 
\vere first seen so that their tumors are ex- 
amples of undisturbed growth. The first of 
these initially showed superficial foci of car- 
cinoma. After failing appointments for two 
and one-half years, he returned because of 
pain and tenesmus caused by an advanced 
carcinoma; he again refused treatment and 
died seventeen months later of pneumonia 
following a fractured hip. The initial biopsy 
from the second patient showed benign struc- 
ture except for one minute area of in situ 
carcinoma in the epithelium of one or two 
villi (Figs. 14 and 15) together ^vith one or 
two areas of atypical epithelial proliferation. 
When the tumor ^vas removed by cautery 
snare, the specimen showed no other areas 
of carcinomatous change. Thereafter the pa- 
tient failed appointments for two years, to re- 
turn recently ^vith an advanced adenocarcin- 
oma at the site of the original polyp. The 
third patient showed superficial and deep 
foci of carcinoma in the original cautery- 
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Fig. 17. Papillmy adenoma. Gtoss surgical 
specimen. The tumoi measures 12 cm. vi 
diameter and is the laigcst of the scries. A 
small area of invasive catcinoma, 5 mm. vi 
diameter, was found at the base in the cen- 
tral portion. 



Fig. 18. Micioscopic view of minute colloid 
caicinoma found at base of tumoi shown in 
Fig. ig. Theic is supeificiai infiltration of the 
muscular wall. 
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snare specimen. A small amount of residual 
tumor remained after the e.xcision. After fail- 
ing appointments for a year, the patient re- 
turned with an advanced colloid carcinoma. 
Following an incomplete series of roentgen- 
ray treatments, he again failed to return; he 
is still living more than two and one-half 
years after he was first examined here. 

The second pedunculated tumor of the 
series, completely removed by cautery- snare, 
showed a focus of carcinoma in the base. The 
patient has been living free of recurrence for 
fourteen years. 

Another patient had the tumor completely 
removed, in three stages, by the cautery- 
snare; he remained free of recurrence for 
eleven months but since has failed appoint- 
ments to date — a period of three years. 

The remaining thirteen patients were 
treated by repeated cautery-snare removals, 
supplemented by roentgen-ray therapy, radi- 
um applicator or gold-filtered radon-seed im- 
plantation, or by a combination of all three 
methods in the same case. Three patients 
died of carcinoma: One died in fourteen 
months’ time. Another had a single benign 
recurrence, then rvent three years without 
evidence of tumor, but finally died, after five 
years, rvith a massive pelvic carcinoma. The 
third patient sho\v'ed evidence of liver metas- 
tasis in five months, and died of widespread 
metastases seventeen months after he was 
first seen. 

Three patients died of heart disease: one, 
with residual tumor in one year; two, after 
being free of disease for two and one-half 
and three and one-half years, respectively. 

One patient had repeated superficial recur- 
rences over an eight-year period, at the end 
of -^vhich time he died of mesenteric throm- 
bosis. Another did not return after treatment 
was completed and died seven years later of 
unknou-n cause. 

One patient had repeated recurrences dur- 
ing a five-year period, seventeen months be- 
ing the longest period of freedom from dis- 
ease during this time. Since then — i.e., for 
the last five years — she has shown no recur- 
rence. The remaining four patients have had 
repeated recurrenees and are living at the 
present time — one and one-half, two, five 
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and one-half, and six years after first being 
seen. 

Group 2. The seven patients who had had 
benign tumors originally and later developed 
carcinomas in the site of the original pol\-p 
had courses of unusual interest. The first was 
treated by multiple cautery-snare removals, 
implantation of gold-filtered radon seeds, and 
roentgen rays. The original tumor showed 
foci of papillary epithelial hyperplasia. For 
three years she had repeated recurrences of 
histologically benign tumor. T%vo years then 
elapsed before the next recurrence; on re- 
moval, it showed somewhat atv-pical histo- 
logical features. She was free of tumor for 
one year; then developed a recurrence which 
microscopic examination showed to be adeno- 
carcinoma. On exploratoiy laparotomy, an 
e.xtensive colloid carcinoma was found, with 
widespread metastases in the peritoneum and 
liver. 

The second patient had an initial complete 
cauter>'-snare removal of a benign tumor 
w-ith a few at^-pical microscopic areas. He 
failed to return for examination for four 
years and then was found to have an ulcerat- 
ing carcinoma at the site of the original 
polyp. There was no evidence of residual pa- 
pillary adenoma — the tumor tvas apparently 
arising in normal mucosa (Fig. 19). A single- 
stage, abdominoperineal resection svas per- 
formed and metastatic nodes were found in 
the specimen. TTie patient has remained free 
of recurrence in the year that has elapsed 
since the resection. 

The third patient had seven excisions and 
fulgurations -vv-ith repeated recurrence over 
an eight-year period prior to his appearance 
in this hospital. He ivas treated here by mul- 
tiple cautery-snare removals, gold-filtered 
radon seeds, and roentgen rays. The original 
tumor showed several areas of atypical epi- 
thelial changes. There were repeated recur- 
rences of benign structure during the first 
four and one-half years, when biopsy of a re- 
currence showed an area of infiltrating col- 
loid carcinoma. After removal of this lesion, 
there tvas no further recurrence for three 
years, when another area of tumor appeared 
that was found to be entirely benign after 
cautery'-snare removal. Thereafter he showed 
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Fig. 19. Adenocarcinoma, in situ in this area. 
Although occurring at the site of previous 
removal of a papillary adenoma, it appears 
to be arising directly fro 7 n the mucosa. No 
residual polyp could be found in the surgical 
specimen. 

no evidence of further recurrence until his 
death twenty-eight months later — in all, a 
period of eighteen years after the tumor was 
first discovered. 

The next t^vo patients had a rapid course 
to death. One of these had two cautery-snare 
removals during a six-month period. All 
specimens of the tumor removed ^verc be- 
nign; except one that showed a single area 
of papillary epithelial hyperplasia. Following 
the second removal, residual tumor remained. 
The patient disappeared from observation 
and died three months later. Autopsy showed 
an extensive rectal carcinoma with mctastascs 
to lymph nodes, liver, pleura, and lungs. The 
other patient had four cautery-snare re- 
movals in four months. Again, all but one of 
the specimens showed benign structure; it 
had a small, atypical, superficial focus. Obvi- 
ous infiltration of the anal canal then de- 
veloped. An exploratory laparotomy was done 
and multiple liver metastases found. He died 
two months later, seven months after he was 
first seen. In retrospect it is reasonable to 
suspect that infiltrating carcinoma c.xistcd in 
the tumors of both these cases when they 


weie fiist seen. However, this could not be 
determined either by clinical or microscopic 
c.xamination until the carcinoma was ad- 
vanced. 

The sixth ease had repeated cautery-snare 
removals, and implantation of gold-filtered 
radon seeds. There were repeated recur- 
rences, one of \vhich showed a superficial 
area of carcinoma; this followed the second 
cautery-snare removal four months after the 
patient’s first appearance here. Tiventy-one 
months after admission, a recurrence showed 
microscopic carcinoma with infiltration of 
the base. Following this, the tumor infiltrated 
the anal canal and buttock; the patient died 
nine months later, two and one-half ycai-s 
after his first appearance. 

The last patient of this group had four 
cautery-snare removals svithin a ten-month 
period with recurrence after each. Here, 
again, only one small area of superficial atypi- 
cal epithelial change was seen in one speci- 
men. At the end of this time a recurrence 
showed adenocarcinoma. A two-stage Lahev 
resection was done. Invasive colloid carcin- 
oma was found arising in the papillary ade- 
noma (Figs. 20 and 21) and mctastascs to 
nodes. The patient died postopcrativcly. Au- 
topsy revealed liver metastases. An incidental 
finding was an early Brenner tumor of the 
ovary. 

Group p. The tumors in this group of eases 
showed no deviation from uniformly benign 
structure. A cautery-snare removal with su- 
ture ligation of the base was done in one pa- 
tient with a tumor 3 cm. in diameter. He re- 
mained free of recurrence more than five 
years, and svas discharged from further fol- 
low-up. Another patient ^vith a compara- 
tively small tumor, 4 cm. in diameter, had 
an endotherm excision ; the tumor has not re- 
appeared for six years. Two other patients 
had small tumors; One, 3 cm. in diameter, 
was removed in two operations by cautery 
snare follo^s’ed by roentgen-ray and radium- 
applicator treatments, and has not recurred 
in one year’s time. The other, 4 cm. in diamc- 
tev, was removed in one stage by cautery 
snare; six months later a recurrence was re- 
moved -with biopsy forceps; at the time of 
writing the patient has had no further recur- 
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Fig. 20. Invasive carcinoma arising Fig. 21. Same case as Fig. 20. Tran- 
in a papillary adenoma. Note the sition from structure of adenocarci- 
sharp juncture betivcen benign polyp noma to colloid carcinoma, 
and carcinoma. 

rencCj a period of more than three years, had the original papillary’ adenoma removed 
One patient had two cauteiy-snare re- hy cauteiy snare followed by radium-applica- 
movals, was reported free of tumor two and tor treatments. After two recurrences at 
one-half years later by her local physician, yearly intervals, she remained free of disease 
and has not returned. Another had three for six years when another recurrence en- 
cauterj'-snare removals and roentgen-ray sued. This has only recently been removed, 
treatments over a seventeen-month period. Microscopic examination still shous benign 
He then remained free of recurrence until structure throughout. 

his death following cholecystectomy seven The last patient originally had an almost 
years later. annular tumor that was removed by the cau- 

The last four patients have run courses of tcry snare. Seventeen months later a recur- 
considerable interest. The first had a partial rcnce was fulgurated. The patient then de- 
cauteiy'-snare removal of a large tumor. A v'eloped a marked inflammatory' stricture of 
fractured hip prevented her return for two the rectum for which a limited resection w’as 
years. The lesion was still benign, was re- recently performed— five months after the 
moved by cautery snare, and has not recurred fulguration. In the resected specimen, an 
in one and one-half years. Another patient area of recurrent papilloma. 2.5 cm. in di- 
had four cautery-snare removals, w'ith recur- ameter, was found above the stricture. There 
rence, during a fourteen-month period. She "'as no area of carcinomatous change. Near- 
was free of recurrence for three years, after hy there was a small, puckered, ulcerated 
which time another cautery-snare removal area 6 mm. in diameter, the base of which 
was performed. Sixteen months later a fur- "'as formed of granulation tissue. Attached 
ther benign recurrence was similarly re- to one margin was a minute area of benign 
moved, followed by radium-applicator treat- papilloma. 

ments. She has remained free of tumor for Group 4. Originally two patients in this 
eight and one-half years. The next patient group had benign tumors but w'ere not seen 
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again following removal of the polyp. One 
had two cautery’-snare removals and roent- 
gen-ray treatments. He failed to return and 
died two years later of unknown cause. The 
other had a cauteiy'-snare removal one and 
one-half years ago. 

Two patients died of carcinoma of the 
colon: in the sigmoid in one; in the descend- 
ing colon in the other. In each case this co- 
existed with, but was not discovered until 
after removal of, the papillary adenoma. 

Initially, the last patient had four cautery- 
snare removals, gold-filtered radon-seed im- 
plantation, and roentgen-ray therapy over a 
four-month period. She was free of disease 
for sl.x years, then an area of induration ap- 
peared. Repeated biopsies showed recurrent 
polyp with some\vhat atypical microscopic 
foci but no definite carcinoma. She died sev- 
eral months later at another hospital from a 
urinary infection. At autopsy the treated area 
was interpreted as being a carcinoma limited 
to the muscular coat of the rectum with a 
localized abscess at the site of radon-seed im- 
plantation. There were no metastases. Two 
small adenomas were found in the rectum 
and descending colon. 

Summary. Table 3, summarizing the clini- 
cal course of the series, shows that there is 
little difference in prognosis between those 
who originally showed carcinomatous change 
and those in whom it appeared subsequently. 
In the latter group, the carcinoma appeared 
from four months to six years after the pa- 
tient was first seen in this hospital, and in 
one case twelve and one-half years after the 
tumor was first treated elsewhere. 

Fifteen of the total group (31.2 per cent) 
are living without evidence of tumor from a 
few months to sixteen years after the last re- 
currence. Five additional patients died of 
other cause after being free of recurrence for 
two to seven years. Eight (16.6 per cent) 
died of carcinoma that developed at the site 
of the polyp nine months to seven years after 
the patient was first seen. Another died after 
twelve years, presumably of the same cause. 
Four patients, \vith carcinoma, are living two 
to five years after they were first seen. 

All but two of the patients treated by local 
or radical surgical resection are living free of 
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tumor recurrence. Of these two, one had 
lymphatic invasion at the time of operation 
and died of metastases;' the other died post- 
operatively. 

The results of cauter)'-snare removal with 
or without irradiation are variable. Of thirty- 
three patients treated by this method alone, 
six are living free .of recurrence. An addi- 
tional four died of other cause without evi- 
dence of local tumor recurrence. 

Relation of Microscopic Structural 
Variation to Clinical Beha%tor 

The only section of the detailed micro- 
scopic study of papillary- adenomas that 
yielded significant findings was that of the 
epithelial component of the glands and villi. 
Two facts became evident: First, carcinoma- 
tous change was always accompanied or pre- 
ceded by atypical epithelial changes, \vhich 
never appeared to any significant degree in 
the polyps that remained benign, even when 
these recurred repeatedly over a period of 
years. Second, no gradual or uniform chrono- 
logical transition from benign to malignant 
structure ^\•as demonstrable. 

The atypical changes consist of papillar)- 
tufting of the cells covering the surface of the 
villi and lining the lumina of the glands, ac- 
companied by secondary lumen formation 
within the glands without interposition of a 
basement membrane between the separate 
lumina. This papillar)- tufting presumably is 
evidence of rapid growth on the part of the 
surface cells, causing them to become 
bunched together, to be dragged out from 
the basement membrane, and to project 
above the surface of adjacent cells. The tuft- 
ing varies from a sharply demarcated exfolia- 
tive tyqje to a more gradual ^vavy' pattern and 
is generally associated with complementar)’ 
epithelial infolding into the substance of the 
villus or stalk (Figs. 22 to 26) . These changes 
occurred in any portion of the pol>’p — ^peri- 
phery, central portion, or base. In some in- 
stances the change was limited to a single ar- 
borization, in others it appeared in several. 
In no case did it occur diffusely throughout 
the tumor, but always locally with interven- 
ing areas of benign structure. 

As previously stated, although the appear- 
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Fig; 22. Very early atypical change, showing Fig. 23. Very early atypical change, showing 
a slight degree of papillary tufting of epi- infolding of surface epithelial cells of a villus 
thelial cells in a papillary adenoma. in a papillary adenoma. 



Figs. 24 and 25. Different areas in same block. Advanced atypical epithelial change 
in a papillary adenoma. Marked papillary tufting and secondary lumen formation, 
without loss of nuclear or cellular polarity. 
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Fig. 26. Advanced atypical epithelial change 
in a papillary adenoma. Marked glandular 
proliferation, infolding, and secondary lumen 
formation. Here again nuclear and cellular 
polarity arc still maintained. 

ance of this change in epithelial architecture 
Mas always accompanied or followed b) car- 
cinoma, no uniform, gradual progression in 
degree of abnormality could be traced to 
frank carcinomatous change. In other words, 
there was no chronological, orderly transition 
of the tumor as a whole from benign struc- 
ture through increasing degrees of epithelial 
abnormality to a culmination in metastasiz- 
ing carcinoma. The change was purely focal 
and the sequence of events so variable that 
the time and extent of malignant transforma- 
tion could not be predicted. As shown in the 
previous section, the changes were sometimes 
noted in an early specimen: months or years 
of repeated recurrence of structurally benign 
polyps followed; later an abrupt change to 
fully malignant, invasive, and metastasizing 
carcinoma occurred. Others initially showed 
microscopic areas of carcinoma with atypi- 
cal changes elsew here in the poly p. and nev'er 
developed infiltrative qualities. Again, atypi- 
cal changes were noted constantly over a long 
period of time, ending at last in clinical car- 


cinoma. Finally, in still others, these changes 
were immediately followed by rapid, clini- 
cally malignant transformation and metasta- 
sis. 

^Vhile some cases that initially showed foci 
of carcinomatous change later had recur- 
rence of a benign nature and did not progress 
to clinically invasive carcinoma, no tumor 
that showed a uniformly benign structure 
originally and in the early recurrences has de- 
veloped infiltrating carcinoma to date. 

Like the amount of mucus secretion, the 
number of mitoses had no relation to change 
in the character of the epithelial cells nor to 
the development of carcinoma. This was also 
true of capillary engorgement, hemorrhage, 
and edema of the sdlli. Tliis edema, some- 
times marked, is well shown in Fig. 27. 



Fig. 27. Marked edema of a villus in a papil- 
lary adenoma. 

Interstitial inflammatory cell infiltration of 
\alli and stalk was seen in varying degree in 
almost all of the tumors. Plasma cells and 
lymphocytes usually predominated, with 
fewer eosinophils and neutrophils. Numerous 
macrophages were seen m the villi in one 
case. There was no correlation between the 
degree or type of inflammatory exudate and 
carcinomatous transformation. Enlargement 
and distortion of the glands were likewise 
seen in all tumors studied, regardless of the 
presence or absence of malignant change. 
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The comparative study of the nine rectal 
adenocarcinomas that showed residual por- 
tions of benign papillary adenoma revealed 
foci of epithelial change in these residual be- 
nign portions similar to that described in the 
first part of this section. In all cases the car- 
cinoma had invaded the polyp to such an ex- 
tent that its point of origin could not be de- 
termined. The average age of these patients 
was 67.2 years, a little more than four years 
older than the average age of the patients 
with papillary adenomas. 

Summary and Conclusions 

Papillary adenomas or villous tumors can 
be considered to be a gro%vth variant of the 
common mucosal adenoma, characterized by 
( I ) disproportionately increased growth of 
the surface epithelium in comparison to the 
growth of the epithelium of the glands; (2) 
marked tendency to recur after local re- 
moval, and (3) lateral spread by replace- 
ment of the covering epithelium of the sur- 
rounding mucosa. Although they show a dif- 
ferent method of growth, there is no evidence 
that their mode of origin is different from 
that of other adenomas. They occur in an 
older age group than do most adenomas, in 
an even older age group than carcinomas, 
and characteristically they reach large size. 
The attachment to the bowel wall is pri- 
marily flat, with areas of pedunculation oc- 
curring ^vithin the tumor itself. The tumors 
generally evidence slow, steady growth and 
apparently a direct relation between size and 
duration of symptoms. Most commonly they 
are found in the rectum and are generally 
solitary and unassociated with other colonic 
or rectal tumors. Their outstanding clinical 
characteristic is the tendency to repeated re- 
currence after removal. In comparison with 
adenocarcinomas and other adenomas, they 
are rare. 

In this series 68.7 per cent of the papil- 
lary adenomas showed areas of cytological 
carcinoma either in the original tumor or in 
a recurrence at the site of removal; 39.5 per 
cent developed invasive carcinoma. 

When carcinoma occurs, it may appear in 
any part of the papillary adenoma; it shows 
no special predilection for surface or base. 


Induration and surface ulceration are gen- 
erally reliable evidence of malignant trans- 
formation, but their absence docs not guar- 
antee benignity. 

The proportion of colloid carcinoma is 
higher in the carcinomas arising in papillate- 
adenomas than in the group of rectal carci- 
nomas as a whole. 

The microscopic observations of this studv 
indicate that those tumors that show atypical 
epithelial changes, as evidenced by papillate- 
tufting and infolding of the surface and 
glandular cells, concomitantly or subscqucntly 
dcvclop areas of microscopic carcinoma. 
This, however, is no indication of the prob- 
able occurrence or rapidity of invasion. Con- 
versely, no tumor that has not shown a sig- 
nificant degree of epithelial abnormalitv. 
either in its original form or in early recur- 
rences, has yet developed carcinoma in spite 
of repeated recurrence over a period of years. 

Although there is no evidence that the 
papillary adenoma has a mode of origin dif- 
ferent from that of other adenomas, yet, be- 
cause of its method of growth, clinical inci- 
dence, and behavior, there is ample justifi- 
cation to regard it as an entity. To quote 
Kolodny: “It is obvious that the single cri- 
terion of whether a certain peculiarity in a 
group of tumors is to be sufficient reason for 
an c.xclusion of the group in a separate var- 
iety or type is whether or not this peculiarity 
influences the clinical course of the tumors.” 
Clinically’, this type of tumor occupies a posi- 
tion midway bcUveen a benign adenoma and 
an adenocarcinoma. Although more than 
half the cases in this scries showed areas of in 
situ carcinoma initially, there were no more 
deaths from carcinoma among these patients 
than among those whose original tumor 
showed only atypical change. The clinical 
course varies considerably from the extreme 
of rapidly progressing carcinoma to that of 
a completely benign tumor — with all stages 
in between. 

It is difficult to argue ^vith those who 
maintain that those tumors that subsequently 
develop infiltrative properties must have 
been carcinomatous from the beginning 
rather than examples of malignant change 
in an originally benign tumor. Since it was 
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impossible to do serial sections on these 
tumors, no absolute conclusion can be drawn. 
Let it suffice, that the behavior of the group 
as a isholc is not that of primar)' carcinoma. 
If a papillary’ adenoma is soft to palpation 
and shows only aUpical epithelial change, 
there is then no other morphological or clini- 
cal criterion by which one can determine 
whether it will behave as an invasive carcin- 
oma or as a benign tumor. Furthermore, it 
would be unreasonable to maintain that a 
tumor that was carcinoma from the begin- 
ning would recur superficially at irregular in- 
tervals over a si\-\car period, and then sud- 
denly invade, metastasize, and cause death. 


Because of the peculiar clinical behavior 
of this type of adenoma, and its evident 
malignant potentialit). it is suggested that all 
those tumors that show aUpical epithelial 
structure and cannot be fully removed bj 
local surgical excision, be removed by resec- 
tion of the rectum. Since metastases have 
not been demonstrated in any case prior to 
invasion of the bowel wall, a somewhat lim- 
ited surgical procedure may suffice. Repeated 
cautery-snare removal or fulguration is not 
adequate to eradicate most cases and should 
be reserved for those tumors of entirely be- 
nign structure occurring in patients who can 
be kept under close observation. 
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THE DIAGNOSIS OF BRONCHOGENIC CARCINOMA BY 
SMEARS OF BRONGHOSCOPIC ASPIRATIONSf 
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Douglas A. Atwood, m.d., and Dwight E. Harken, m.d. 


-t 3 RONCHOGENIG carcinoma ranks sec- 
ond only to cancer of tire stomach as a cause 
of death in males in the cancer age group. 
An estimated 8000 ne\s' cases of carcinoma 
of the lung occur in the United States alone 
each year, and there appears to be an in- 
crease in the incidence of this tumor. The 
problem becomes the more acute rvhen it is 
realized that the five-year salvage ranges be- 
tween 5 and 8 per cent, even rvhen the best 
surgical treatment is available. Recently, 
Ochsnei', DeBakey, and Dixon analyzed the 
available statistics and reported that of every 
twenty-five cases of bronchogenic cai'cinoma 
seen clinically by the thoracic surgeon, fifteen 
patients are explored; in nine the tumor is 
resectable but of these nine resected, only two 
(20 per cent) survive for five years or more. 
Correction of this discouraging situation re- 
quires earlier extirpative surgery and earlier 
surgery depends upon earlier diagnosis. 

The public, the family physician, and the 
consultants must all contribute to the early 
diagnosis of bronchogenic carcinoma. Mass 
education must render the layman as alert 
to the possible significance of a pei'sistcnt 
cough, particularly if accompanied by hem- 
optysis, as is the average woman to the dis- 
covery of a lump in her breast. The physi- 
cian first consulted must exclude carcinoma 
of the lung by the ordinary available diag- 
nostic means, such as roentgenography and 
bronchoscopy. Finally, the consulting tho- 
racic surgeon, internist, roentgenologist, and 
pathologist must constantly improve tlieir 
diagnostic techniques. 

The difficulty of clinical diagnosis of can- 
cer of the lung is ^\’ell known. The differen- 
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tial diagnosis may be complex. For instance 
a satisfactory biopsy specimen can be ob- 
tained through die bronchoscope in only onc- 
half of the tumors encountered in this hospi- 
tal. True, there are indirect signs of primar\- 
pulmonary tumors such as tvidening of the 
Carina, fixation of a bronchus, and evidence 
of extrinsic pressure, but these signs are too 
frequently associated with inoperable tumors. 
Conversely, with the thorax open at explora- 
tory operation, it may be impossible to de- 
termine the nature of an intrapulmonaw 
mass even by palpation; and direct biopsy 
may be unsafe owing to associated suppura- 
tive processes or impossible because of the 
size or location of the neoplasm. 

As clinicians appreciate, after a primaiy 
carcinoma of the lung obstructs a bronchus, 
the suppurative process beyond the tumor 
may present the picture of pneumonia, lung 
abscess, or empyema. 

There are, then, three diagnostic zones: 
at one pole, the established diagnosis; at tlic 
opposite pole, tlic inflammatory lesion not as- 
sociated with neoplasm; in either of these 
two zones, the clinician can make his recom- 
mendations for surgical or medical treatment 
with confidence. Between the clearly neoplas- 
tic and the clearly inflammatory groups of 
cases, lies the twilight zone of tlie presump- 
tive diagnosis; here lurk tlie specter of un- 
necessary resection and the tragedy of lost 
opportunity. 

Smears of bronchial secretions stained by 
the Papanicolaou method offer furtlier pos- 
sible clarification in the zone of the presump- 
tive diagnosis. This enables more patients to 
have the advantages of earlier surgery, with- 
out the delays and dangers of tissue diag- 
nosis at the time of tlioracotomy. The method 
makes possible the diagnosis of tumor beyond 
the range of vision of tlie bronchoscope, in- 
cluding neoplasms situated in the upper lobes. 
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peripherally, or beyond stem bronchi and 
their major subdivisions. 

Herbut and Clcrf have reported very fa- 
vorable results in which this technique was 
used with an accuracy of 73 per cent in cases 
of carcinoma. They chose to study broncho- 
scopic aspirations in preference to sputum 
because of the factor of diludon, and because 
several reports in the literature concerning 
the usefulness of sputum examination for 
tumor cells were not encouraging. 

There is no question but that the problem 
would be simplified if sputum could be used 
so that it would not be necessar\- to resort to 
the bronchoscope for secretions. The case of 
collecdng the specimen and the possibility of 
its use as a screening test would be of great 
practical v'alue. There are, however, disad- 
vantages in the use of sputum. Aside from 
the fact that it is a more dilute specimen of 
tumor cell-s, the sputum specimen contains 
numerous cells from the month and pharynx 
that must also be differentiated from the can- 
cer cells. This particular problem is simpli- 
fied in the cellular pattern of the bronchial 
smears. Finally, sputum truly coughed up 
would obviate many of these objections, but 
unfortunately the patient with early and re- 
sectable bronchogenic carcinoma frequently 
does not have a producdv'e cough. Generally, 
it is an irritating, harsh, paroxysmal, unpro- 
ductive cough. A productive cough in bron- 
chogenic carcinoma usually implies obstruc- 
tion of a bronchus with atelectasis and sup- 
puration of the involved lobe or lobar seg- 
ment. 

Despite these acknowledged difficulties in 
the e.xamination of sputum, Papanicolaou® 
has recently reported favorable results with 
its use. His experience covered fifty-four cases 
with positive smears in t\\'enty-two ; eighteen 
were proved pathologically and four clini- 
cally. In seven, the smear was suspicious be- 
cause of atypical cells; six of these patients 
later proved to have carcinoma. In the re- 
maining twenty-five cases with negative 
smears, three proved to be carcinoma, in one 
the diagnosis was in doubt, and the remain- 
der proved to be negative. 

In short, the collection of a concentrated 
specimen by direct aspiration of the bronchial 


zone just proximal to the tumor, or of the 
drainage pathway of the suspected paren- 
ch\Tna, would seem to offer the optimal speci- 
men for smear examination. For these rea- 
sons, bronchoscopic aspirations stained by the 
Papanicolaou method were used for this 
study, the purpose of which \vas to determine 
the usefulness of the bronchial smear in the 
diagnosis of primaty' pulmonarv’ carcinoma. 
To do so it was felt that answers to the fol- 
lowing questions would determine the useful- 
ness of this technique: 

1. How precise are the criteria for distin- 
guishing cancer cells from normal cells? 

2. In how many cases of tumor will the 
smear be positive and in how many u-ill 
it be negative? 

3. IVill the smear ever be positive in cases 
with inflammator)' (benign) lesions? 

4. \Vill the smear technique make possible 
the diagnosis in cases of peripheral and 
upper lobe tumors from which biopsy 
specimens cannot be taken through the 
bronchoscope? 

Materials and Methods 

A preliminary’ study was made of bronchial 
secretions collected at thirty-five autopsies 
including six cases of bronchogenic carcinoma 
and four cases of metastatic carcinoma; the 
others had no demonstrable tumor. IVith or- 
gans in situ, secretions were aspirated from 
the bronchial pathway just pro.ximal to the 
known tumor or were collected from the 
right and left main-stem bronchi where there 
was metastatic carcinoma or no carcinoma. 
These thirty-five cases were treated as known 
negatives and known positives and ser\’ed to 
establish both the normal and abnorm-al cy- 
tology of the bronchial secretions. 

Specimens svere obtained at bronchoscopy 
from 170 patients. At the start of this study, 
the Clerf aspirator with a glass collecting cup 
was used. In many cases a very’ small amount 
of secretion was obtainable so that it was 
necessary to drain a little saline through the 
aspirator to collect the specimen. This in- 
variably resulted in an unsatisfactory’ degree 
of dilution and occasionally’ in damage to cell 
outlines and characteristics. This method of 
collection is now limited, therefore, to pa- 
tients with copious secretions. 
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An aspirator ^s•as next devised from a 60 
cm., end-on, bronchoscopic aspirating tube 
to ^\•hich was attached a piece of No. 12 
catheter, lightly plugged \vidt cotton. It has 
proved very satisfactory, particularly in pa- 
tients with scant secretion. This has no-w been 
modified into the type of collector shown in 
Fig. I. An ordinary end-on bronchoscopic as- 
pirating tube with a detachable tip ij/o in- 
ches from the end is used. The tip is un- 


formed and the suspected area carefullv e.x- 
amined. Tracheal and occasionally main-stem 
bronchial secretions arc aspirated and di.s- 
carded. The tumor, or bronchus of the lobar 
segment involved, is visualized if possible, the 
specimen suction tip inserted, and the area 
aspirated. If the tumor is wsiblc, a biop.sv 
specimen is tltcn taken. In most of tlic cases, 
four smears arc made from each patient. 
AVlien the secretions arc scanty, only two niav 




Fig. I. Photograph of collector: (A) cnd~on bronchoscopic aspiration tube; 

(B) detachable straight tip containing cross-bar into zchich a plug of cotton 
is placed; (C) flexible curved tip for aspirating upper lobe bronchi. 

(This iushiimcnt is avaitabte at the Gcor_!;c P. Pilling & Son Co., 3451 Walnut Street, Philadelphia 4. Pa.) 


screwed and cotton lightly packed in the 
lumen against a thin crossbar. The secretions 
arc caught on tlic cotton plug. Following as- 
piration, the tip is unscrewed and the cotton 
plug pushed out, carrying all secretions with 
it ; this is smeared directly on slides which are 
placed immediately in the alcohol-ether fixa- 
tive. If a patient has no apparent secretion, 
I to 2 cc. of saline may be injected into the 
suspected bronchus and a specimen taken in 
the same manner. This obviates the disper- 
sion of a scanty specimen along the walls of 
the aspirator before it reaches a collection 
cup. If the tumor is central, a straight tip is 
used; if one of the upper lobes is suspected, 
the curved flexible tip is attached and in- 
serted directly into the suspected orifice and 
a specimen taken. 

In the routine case, brondioscopj’ is per- 


bc made, but on occasion as many as ten 
have been prepared from one patient. 

The smears arc stained by tlic Papanic- 
olaou method as described by Papanicolaou 
and Traut. They are read and the diagnosis 
reported witli no prior kno^vlcdge of the clini- 
cal findings. The entire surface area of tlic 
four slides in each case is examined witli tlic 
medium-power objective of tlic microscope. 
Tlie high, dr\’ objective is used ivhcn any 
suspicious cells are seen under the nicdiuni- 
power. A smear is reported as negative islicii 
no cancer cells are found after a 30-niinutc 
search of tlie four slides. 

P.ATHOLOGY 

Alacroscopic Appearance. In this scries, 
the macroscopic appearance of tlie bronchial 
secretions was of no aid in diagnosis. Heubut 
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and Clerf call attention to the presence of 
blood in the secretions in cases of cancer. 
Thev found that the secretions were grossly 
bloody or were streaked with bright blood or 


were stained brown by changed blood. This 
was true in our study, but it was likewise true 
that numerous inflammator)’ conditions, par- 
ticularly bronchiectasis, gave rise to blood- 



Fig. 2. Machro phages showing carbon particles in the cytoplasm fX 800). 

Fig. 3. Ciliated columnar cells from the tracheal and bronchial mucosa fX 800). 
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Streaked or rusty secretions. Microscopically 
almost every case showed evidence of blood, 
usually in the form of red blood cells. In gen- 
eral, ^vc found no correlation between the 
gross appearance of the secretions and the 
presence of carcinoma. 

Noimal Cells. Every properly prepared 
smear contains numerous cells derived from 
the alveolar spaces and from the mucosal lin- 
ing of the trachea and bronchi. The six types 
most commonly seen are leukocytes ( poly- 
morphonuclear and lymphocytic), plasma 
cells, red blood cells, ciliated columnar epi- 
thelial cells, nonciliated cuboidal cells, and 
macrophages. These are present in almost 
every smear. 

The polymorphonuclear leukocytes are 
readily recognized as small cells with n:ulti- 
lobulatcd nuclei and a pale green or pink 
cytoplasm. The lymphocytes are smaller and 
have a dark-staining round nucleus and a 
small amount of cytoplasm that varies in its 
staining properties. Plasma cells have the 
same appearance as plasma cells in tissue — 
an eccentric nucleus and peripheral clumping 
of the nuclear chromatin. 

Macrophages arc often present in large 
numbers (Fig. 2). These cells arc somewhat 
larger than polymorphonuclear leukocytes, 
have a round or ovoid shape, and usually, an 
eccentrically located ovoid nucleus. The 
chromatin of the nucleus is finely dispersed. 
They arc easily recognized when the cyto- 
plasm contains large carbon particles or 
goldcn-bro\vn pigment. Many, however, have 
a pale green or pink cytoplasm with no phag- 
ocytized debris. 

Ciliated columnar epithelial cells derived 
from the tracheal and bronchial mucosa are 
present in almost every smear. The base of 
these cells tapers to a sharp point and the 
distal end is usually flat and covered with 
cilia (Fig. 3). The nucleus is most often 
elongated and ovoid with finely stippled chro- 
matin. Occasionally these cells are seen in 
groups and are oriented in the same manner 
as in the intact bronchial mucosa. Scattered 
among the ciliated cells arc numerous goblet 
cells which are more prominent in some 
smears than in others. 


Nonciliated cuboidal cells usually occur in 
small groups (Fig. 4). The nuclei are round, 
of uniform size, and contain finely stippled 
chromatin. The cytoplasm frequently stains 
green and is scant in amount. However, the 
cytoplasmic stain is not constant and mam 
cuboidal cells have pink or orange cytoplasm 
Herbut and Clerf have described these cells 
and designated them as “intermediary cells.” 
Although it cannot be definitely proved, it is 
probable that they represent the nonciliated 
cuboidal cells of the respiratory bronchiole. 
Such cells may be seen in any microscopic 
section of lung and correspond in appearance 
to the cuboidal cells in the smear. 

Squamous cells are infrequently seen. They 
are large, wafer-like cells with angular, ir- 
regular cytoplasmic edges and small, round, 
central nuclei (Fig. 5). They arc found singly 
or in groups, and in most instances in this 
series were not associated with cancer cells 
when they were few in number. However, in- 
creased numbers of “pavement” cells were 
seen in smears from cases of epidermoid car- 
cinoma. It is probable that some of the 
“pavement” cells are derived from the strati- 
fied epithelium of the buccal mucosa and 
pharynx and are aspirated into the bronchial 
tree. Some are undoubtedly derived from the 
well-differentiated portion of epidermoid car- 
cinoma. Herbut and Clerf found them to be 
associated with squamous-cell carcinoma 
rather frequently. 

Cancel Cells.- There are several general 
characteristics that serve as a guide to the 
recognition of cancer cells. The cytoplasm is 
often scant in amount and stains cither blue, 
red, orange, or green. The cytoplasmic char- 
acteristics arc variable and of little aid in 
tumor-cell recognition. 

It is probably safe to say that the recog- 
nition of tumor cells is based almost entirely 
upon the nuclear changes. The nuclei arc 
large in proportion to the amount of cyto- 
plasm and vary greatly in size and shape, best 
demonstrated ^vhen the cells occur in small 
groups. They' are hy'perchromatic; in some 
instances the nucleus is a solid purple mass 
with no visible intranuclear detail. In some 
cells the chromatin is clumped together in 
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coarse granules rather tiian ha\-ing a finely Mitotic figures are very rarely encountered, 
stippled distribution. The nucleoli of the In this study only two were found in the ex- 
tumor cells arc frequently large and promi- amination of 8 i 6 smears. One (Fig. 6 ) was 
nent. found in a case of organizing pneumonia -with 
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Fig. 4. Two groups of nonciliated cuboidal cells probably derived from respir- 
atory bronchioles. A few ciliated columnar cells are also present. (yC. 800.) 

Fig. 5. Group of “pavement” cells probably derived from the buccal mucosa 
and aspirated into the bronchi. fX 800.) 
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Fig. 6. Mitotic figine from a case of oiganiz- Fig. 7. Mitotic figure from a case of broncho- 
iiig pneumonia ('X 800). genic carcinoma fX 800). 

no demonstrable evidence of tumor. The cells in the secretions are dead, desquamated 
other occurred in a case of far advanced cells derived from the surface of the tumor, 
cancer (Fig. 7). Papanicolaou and Traut it is understandable that mitotic figures are 
have discussed the rarity of mitotic figures in so rare. 

vaginal smears and point out that since the ^Vhcnever possible, the microscopic ap- 



Fig. 8. A, Typical tiimoi cell showing hyperchromatism, large nucleus, scant 
cytoplasm. B, Squamous-cell cai cinoma of bronchus. Same case as A. ISote cells 
neai surface with hypei chi omatic nuclei. fX 800.) 
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pcarance of the tumor tissue was compared 
with the cells found in the smear. The close 
correspondence between the cytology’ of both 
tissue and smear was striking. The cell pic- 
tured in Fig. 8^ is a characteristic tumor cell. 

The whole cell is larger than any normal one. 
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The nucleus is hyperchromatic with wrinkled 
edges and the cytoplasm is relatively scanty. 
\Vhcn this cell is compared with a section of 
tissue from the same patient (Fig. 8B), it can 
be seen that cells of the same description are 
in the process of desquamation near the sur- 



Fig. 9. A, Group of tumor cells demonstrating hyperchromatism and variation in 
size and shape of nuclei. B, Tissue from same case as A. Note similarity of the 
cells in tissue and in smear. (X 800.) 



2 1 6] CANCER July 1948 



Fig. 10. Aj Giant-sized tumor cell from smeai. Note hyper- 
chromatism and wiinkled nucleai edge. fX 800.) 

face of the tumor. However, the cells in the nification, the difference in cell size is a real 
tissue are smaller than the cells in the smear one. 

— a phenomenon seen frequently when tissue A group of tumor cells demonstrating sev- 
and smear are compared. Since the photo- eral features of diagnostic importance ap- 
micrographs were all taken at the same mag- pears in Fig. qA. The nuclei are hyperchro- 
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made, vary in size and shape, and aie rela- such as the one in Fig. 10 A, are encountered 

dvely large in proportion to tlie amount of This cell demonstrates the irregular edge of 

cstoplasm. Comparison with Fig. gB slious the nucleus which is a frequent finding in 

the close coriespondence of these cells with tumor cells. Figure loB shows a section of 

the groups of cells in the section of tissue tissue from this patient in which the same 

from the same patient. hyperchromatic. irregular, w-rinkled nuclei 

Sometimes bizarre giant-sized tumor cells, arc present. 



Fig. II. A, Tumor cells demonstrating prominent nucleoli. B. 
Undifferentiated carcinoma from same case as A. (y^ 800 ) 
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At first glance, the small cells sho\\'n in 
Fig. 1 1.4 do not appear to differ greatly from 
many normal cells, but on closer inspection it 
is clear that the nucleolus is much larger and 

* 



« 

Fig. 12. A, Group of tumor cells show- 
ing dark, large, inclusion-like bodies in 
cytoplasm. ('X 800.) 

more prominent than the nucleolus of a nor- 
mal cell. These nucleoli were stained red, 
whereas the great majority of nucleoli in nor- 
mal cells are blue or purple. On the basis of 


the prominent red nucleolus and lar-re 
nucleus, the diagnosis of cancer was made 
and confirmed upon examination of tissue 
removed at autopsy. The tissue in Fig. nfi 
represents an undifferentiated carcinoma of 
the bronchus. 

Figure 12^ shows a smear taken from a 
patient wdth squamous-cell carcinoma cf the 
bronchus. The cells contain black intranu- 
clear and cytoplasmic “inclusion bodies” that 
are seen more clearly in the histologic section 
of tumor taken from the same patient (Ficr. 
12B) . 

During this study only three cases of adeno- 
carcinoma of the lung were encountered. The 
smear from one case (Fig. igA) showed a 
few moderately large cells with vesicular 
nuclei, prominent nucleoli, and a loose, 
vacuolated cytoplasm. On comparison with 
the tissue section from this tumor (Fig. 13B), 
the cell type in the smear was found to cor- 
respond very accurately to the cytology- of the 
section. 

The smear taken from a case of squamous- 
cell carcinoma of the bronchus (Fig. 144) 
offers a good opportunity to compare a group 
of tumor cells with a group of normal cells. 
The cancer-cell nuclei are somewhat larger 
and have prominent large nucleoli. The nor- 
mal cells are relatively uniform in size and 



Fig. 12. B, Epidcrjnoid carcinoma from same case as A. 
Note inclusion-like bodies vi nuclei and cytoplasm. fX 800.) 
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Fig. 13. A. Tumor cells 
clcoli. ('A 800.) 

shape and the nucleoli arc small and barely 
noticeable. Figure 14B shous the appearance 
of the tumor on histologic section. 

Results 

Of the thirty-five eases studied at autopsy. 


shoivtn'i jnomincnt nu- 

Iwcnty-fivc were without tumor and these 
smear"; were used to gain a knowledge of the 
normal c^tologj' of the smear. Si.K eases had 
bronchogenic carcinoma and four had car- 
cinoma metastatic to the lung. All the smears 
from the eases of bronchogenic carcinoma 



Fig. 13. Adenocarcinoma jrom same case as K Note 
Inominent nucleoli. (A 800.) 
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showed tumor cells, but only two of those of 
metastatic tumor. 

Table i gives a statistical summary of the 
cases e.xamined by bronchoscopically aspi- 
rated secretions. 
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copy, bronchoscopic biopsy, lymph-node 
biopsy, cell-block examination of pleural 
fluid, findings at thoracotomy with or without 
resection, and postmortem examination. In 
forty-eight, there was tissue from one or more 


Table i 


RESULTS OP ASPIRATION BIOPSY IN BRONCHOGENIC CARCINOMA 




Number 

Per Cent 

Total bronchoscopy cases 


170 


Cases of bronchogenic carcinoma 


54 


a. Histological diagnosis 


48 


b. Clinical diagnosis 


6 


Positive smears (54 cases of carcinoma) 

40 

74% 

False-negative smears 


14 

26% 

(Carcinoma present; smear negative) 



False-positive smears 


3 


(No carcinoma; smear positive) 




Total errors 


17 

10% 



Smear 

Smeai 


Total 

positive 

negative 

Bronchoscopy positive 

29 (54%) 

26 (48%) 

3 (6%) 

Bronchoscopy negative 

25 (46%) 

14 (26%) 

II (20%) 

TOTAL 

54 cases 

40 (74%) 

14 (26%) 


of these sources to confirm the diagnosis. In 
the remaining si.x, all of which had poaitive 
smears, no tissue was obtained but the clini- 
cal findings were such that the diagnosis of 
bronchogenic carcinoma seemed certain. 
These cases usually had suggestive histor)’ 



Fig. 14. A, Group of tumor cells demonsti ating large nuclei and piominent nu 
cleoli. Compare with group of normal cells to the light. ("X 800.) 


Discussion 

In this series of 170 cases, a diagnosis of 
bronchogenic carcinoma was made in fifty- 
four cases by an evaluation of all the avail- 
able evidence. This included history, physi- 
cal examination, roentgenography, bronchos- 
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and roentgenographic findings, phrenic or re- the bronchial smear would be of aid in diag- 
current laryngeal nerve paralysis, Homer’s nosis, and experience has borne this out: it 
syndrome, evidence of cerebral metastasis, is here that the real value of the smear 
bloody pleural effusion, or various combina- method is best demonstrated, 
tions of these criteria of pulmonary cancer. In addition, we hav'e recently encountered 
In any event, these six cases have been in- two peripheral tumors (not included in this 
eluded in the computation of all statistics series) that could not be Hsualized at bron- 
relativ'e to accuracy of smear diagnosis. choscopy. In each, the smear was positive for 

A positive smear by the Papanicolaou tumor cells. In this connection it is note- 
method was obtained in forty cases, or 74 per worthy that the smear failed to pick up three 
cent of the fifty-four cases; negative smears, tumors that could be seen and biopsy speci- 
in fourteen, or 26 per cent. “False positives” mens obtained through the bronchoscope. 
^vere obtained in three cases, ivhich ■will sub- This group, and the entire group of false- 
sequently be described in more detail. The negative cases, have been reviewed and no 
total error in this group was seventeen cases, tumor cells have been found after prolonged 
or 10 per cent, so that the technique had an search. These cases are difficult to explain, 
over-all accuracy in our hands of 90 per cent. Anatomically most of them were essentially 
In fourteen (26 per cent) of the cases of similar to those that did have positive smears, 
bronchogenic carcinoma, bronchoscopy was It may be that not enough smears were made 
negative and the smear was positive. All of in each case, or that the secretions were ob- 
these tumors were in the left or the right tained from a site not immediately adjacent 
upper lobe e.xcept for ttvo in the left lower to the tumor. 

lobe. Tumors of the upper lobes are the most The three false-positive cases are of con- 
difficult from tvhich to obtain biopsy speci- siderable interest. One patient had pulmon- 
mens through the bronchoscope and in many ary tuberculosis and the diagnosis of carcin- 
instances no tissue can be obtained in this oma was based on the presence of one cell 
manner. It was the hope at the outset of this that had the appearance of a tumor cell. This 
study that it would be in just such cases that demonstrates clearly that a positive diagnosis 



Fig. 14. B, Tissue from the same case as A. (X 800.) 
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should not be made on tlie presence of only 
one cancer-like cell. Furthermore^ it has been 
our experience that numerous tumor cells 
could be found in all instances tliat were 
unequivocally positive. The second false- 
positive diagnosis was made from a poorly 
prepared smear in ^vhich a group of colum- 
nar cells \vere packed together in a whorl 
which gave the appearance of an epidermoid 
pearl. These t\vo represent errors in interpre- 
tation that are easily correctible. The third 
false-positive case was not of tlie same order, 
however. The patient had a bronchial polyp 
^vhich occluded the lumen of the left ir.ain- 
stem bronchus and gave rise to atelectasis 
and suppurative infection of tlie distal pul- 
monary tissue. The surface epitlielium of a 
portion of the polyp had undergone squa- 
mous metaplasia and desquamated cells were 
present that were and are indistinguishable 
from tumor cells. This case represents a limi- 
tation in cytologic diagnosis of carcinoma 
and is not an error of interpretation. 

Because of these three false-positive cases, 
and particularly the last, it seems inadvisable 
to recommend pneumonectomy on the basis 


of a positive smear alone. However, since tlie 
risk of tlioracotomy is so small, it is believed 
tliat a positive smear may be an indication 
for tlioracotomy ivitli tlie findings at tlie time 
of operation determining tlie need for any 
further procedure. Several cases encountered 
during tliis study have demonstrated the ad- 
visability of tlioracotomy when a positive 
smear is obtained. 

SUMM.-\RY 

Seven hundred slides of smears of bron- 
chial secretions obtained from 170 bronclio- 
scopic e.xaminations ivere studied. Of tlie fifti'- 
four bronchogenic carcinomas encountered, 
tumor cells appeared on tlie slides of forty, or 
74 per cent. Fourteen false-negative and 
three false-positive diagnoses were made. The 
smear was positive in fourteen cases (26 per 
cent) that ivere negative at bronchoscopy. It 
is concluded that the Papanicolaou smear of 
bronchoscopic aspirations is a valuable ad- 
junct in the diagnosis of pulnionaiy carci- 
noma and that a positive smear may be an 
indication for thoracotomy but of itself is 
not an indication for pneumonectomy. 
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CYTOLOGICAL STUDIES OF SPUTUM AND BRONCHIAL 
SECRETIONS IN THE DIAGNOSIS OF CANCER 

OF THE LUNG- 

Averill a. Liebow, m.d., Gustaf E. Lindskog, m.d., and William E. Bloomer, m.d. 


J^^ECENT studies have suggested the 
utility of the sputum smear in the diagnosis 
of bronchogenic carcinoma. Although there 
had been scattered earlier observations, the 
first e.xtensive investigation was by Dudgeon 
and AVrigley in England. A great impetus to 
the cytological techniques in the diagnosis of 
cancer in general came from the work of 
Papanicolaou and Traut.®" ® The most thor- 
ough cytological and statistical study of the 
sputum to date has been made by ^Vandall. 
Herbut and Glerf have emphasi2ed the value 
of the bronchial smear. 

It has been stressed that considerable train- 
ing is required before the cytological diag- 
nosis can be practiced with accuracy. Never- 
theless no completely satisfactory' analysis of 
the accuracy of the method has as yet been 
made available. Such a critical analysis would 
require that the series under study contain a 
large proportion of control material drawn 
from patients in whom the possibility’ of a 
carcinoma is remote. ^Ve wish to emphasize 
this requirement, since it is obvious that any 
patient in whom a carcinoma is suspected on 
clinical grounds is very likely to harbor such 
a lesion — and in this case a diagnosis of car- 
cinoma based on examination of the sputum 
is likely to be correct, even if the conclusion 
is svrongly drasvn on the basis of finding 
metaplastic or other noncancerous epithe- 
lium. As a corollary to this first requirement, 
it is necessary’ also that the pathologist have 
no knowledge of the clinical status or even 
the age of the patient. 
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The extent to tvhich these requirements 
have been met in previous investigations is 
indicated in Table i. Only Wandall clearly 
separates, in a table, the results of the ex- 
amination of material from patients un- 
known to the observ'er. Most previous series, 
including W'andall’s, have included a rela- 
tively low proportion of specimens from in- 
dividuals without carcinoma. The study to be 
reported here includes a large number of 
sputa from patients w’ithout carcinoma, and 
all of the interpretations were made by a 
single observer on the basis of numbered 
slides, \rith no inkling of the clim'cal nature 
of the case. 

Materials and Methods 

Originally it was planned to obtain at least 
three sputa on separate days from each pa- 
tient. This did not prove possible, since good 
samples could not always be produced at 
will, or patients were discharged or other- 
wise too soon lost from the study. Especially 
few specimens were obtained from the con- 
trol patients, since their stay in the hospital 
was relatively brief compared to that of the 
patients with tumors or suspected tumors of 
the lung. 

The sputa w’ere collected by technicians in 



Fig. I. Squamous epithelial cells in spu- 
tum; specimen igS. fX. 410.) 


STATISTICAL ASPECTS OF CYTOLOGICAL DIAGNOSIS OF CARCINOMA 
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Barrett reports material from the same series of cases. 
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Fig. 2. Metaplastic epithelium of squamous 
type; specimen 351. fX 240.) 

clean petri dishes directly from the patient 
andj as soon as possible, smeared by means of 
platinum rvires upon new slides over an area 
to be covered by a 22 X 30 mm. coverslip. 
The technicians were instructed in methods 
of teaching patients to produce samples from 
the lower respiratory' tract and in the tech- 
nique of selecting particles of true sputum, 
especially such as tvere flecked tvith blood or 
suggested tissue by their appearance. Ma- 
terial obtained at bronchoscopy during the 
earlier period of the study ^vas collected in 
the form of washings, but a few smears later 
in the investigation rvere made from cotton 
swabs wet with the contents of the bronchi. 
The material was spread on the slides and 
fixed before drying. 

The smears were fixed either in Schau- 
dinn’s fluid or in the mixture of equal parts 
of 95 per cent alcohol and ether recom- 
mended by Papanicolaou and Traut. Schau- 
dinn’s fluid seemed to give better results, but 
not to such an extent as to outweigh the con- 
venience of the alcohol-ether method. As 
said, an attempt ivas made to obtain three 
sputum specimens on different days from 
each patient. Three slides were prepared 
from each specimen of rvhich one was stained 
■with hematoxyiin and eosin, one by the Mas- 
son technique, and one with 2 per cent 
Giemsa solution buffered -with Spfrensen’s 
phosphates at pH 6.8. tVandall’s description 
of the staining method is excellent. Actually 
the vast majority of interpretations were ren- 
dered on the basis of the hematoxylin and 



Fig. 3. Giant cell in sputum; specimen 
ysG. PX 600.) 

eosin preparations alone, and the other slides 
were used merely' to supplement the observa- 
tions; for example, in the search for fungi 
and to establish the staining properties of 
certain cells, such as the mononuclear or 
eosinophilic leukocytes. The slides were ex- 
amined systematically with the aid of a mech- 
anical stage so that all fields in the 22 X 3° 



Fig. 4. Squamous-cell carcinoma. 
Tissue (y<.32o) above. Clump of 
tumor cells CXSoo) below. Note 
sharply defined cytoplasmic boun- 
daries of the tumor cells. (Speci- 
mens 41503 and 1212.) 
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Fig. 5. Squamous-cell caicinoma. 
Tissue CX^ao) above. Group of 
tumoi cells (XSoo) below. The 
cells have become scpatatcd and 
consequently aic rounded. Two 
cells aie in mitosis. (Specimens 
3g866 and 46a.) 

mm. area came under inspection. 

There is nothing in any method of stain- 
ing that ivill with certainty identify carci- 
noma cells. It is the acquired e.xperience of 
the pathologist ivith a particular method that 
yields the necessary accuracy. Since the writ- 
ers had had the largest experience with 
hematox)'lin and eosin, they used this method 
by preference. 

Criteria for Diagnosis of Carcinoma 

Reliance was placed only upon groups of 
cells possessing an arrangement suggesting 
that of tissue, not merely upon individual 
atypical cells. The decision was usually not 
difficult to make. Criteria suggesting malig- 
nancy were, in general, the same as those em- 
ployed in the interpretation of histological 
sections, but obviously evidence of invasive- 
ness ivas lacking. There was, however, vari- 
ation in size, shape, and intensity of staining 
of the cells and of their nuclei, hyperchro- 
matism, prominent nucleoli, and rarely, mi- 
toses. These criteria as applied in practice 


are best demonstrated in photographic com- 
parisons of tumor and otlier cells (Figs. i to 
7 )- 

No attempt was made to differentiate tlie 
histological varieties of carcinoma, altliough 
this was possible in certain instances. It has 
been done, with apparent success, by Barrett 
and by Woolner and McDonald. The 
squamous-cell tumors possess irregular, large 
cells with well-defined outlines and often 
deeply eosinophilic cytoplasm (Fig. 4). In 
some cases there is actual evidence of keiati- 
nization or a suggestion of ivhorling. In some 
less well-differentiated epidermoid tumors the 
cells are smaller and tlie cytoplasm baso- 
philic. Mitoses are rarely found (Fig. 5). 
Anaplastic carcinoma may be identified by 
the presence of closely crowded cells with 
scanty basophilic cytoplasm and very finely 
reticular nuclei containing many minute 
nucleoli. These cells seem to have a syncytial 
arrangement or the cells are so close!)’ 
crowded in a mulberry arrangement tint tlie 
nuclei appear to overlap. Most irregular and 
often vacuolated are the cells of adenocarci- 



Fig. 6 . Anaplastic carcinoma. 
Tissue (X330J above. Beny-lilc 
cluster of tumor cells (X800) be- 
low. Note the small amount of 
cytoplasm and the rimnerotis mi- 
nute nucleoli. (Specimens 4a3l8 
and 1554.) 
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Fig. 7 . Adenocarcinoma. Tissue 
(y(,32o) above. Group of tumor 
cells ex, 800) below. Note the vac- 
uolated cytoplasm and the vaguely 
defined cell boundaries. (Speci- 
mens 41181 and 1124.) 

noma. These tend least to adhere in groups 
(Fig- 7 )- 

The greatest difficulty, and a source of 
error especially during the first six months of 
the study, was confusion with metaplastic 
epithelium, either on account of changes in 
the epithelium incident to its sloughing, or 
on account of poor histological technique. 
^Vhere well preserved and stained, the cells 
of the metaplastic epithelium tend to var)’ 
much less in size and to possess finely reticu- 
lar nuclei, with minute or no nucleoli (Fig. 
2 )- 

Observations 

Material from 131 patients came under 
study. The final clinical diagnoses established 
in these cases are given in Table 2. More 
than half of the patients had no evidence of 
carcinoma and were deliberately chosen by 
the clinicians as controls. The large number 
of patients with bronchiectasis and tubercu- 
losis is ^vorthy of note. It is in such instances 
that possibly confusing metaplastic changes 
in the epithelium might be expected. Rela- 


Table 2. 

CLINICAL DIAGNOSES IN PATIENTS 
SURVEYED 


Bronchogenic carcinoma 

Possibly bronchogenic carcinoma 
Metastatic carcinoma in lung 

Metastatic melanoma in lung 

Adenoma of bronchus 

51 

6 

3 

1 

2 

Bronchiectasis 

27 

Tuberculosis 

13 

Abscess of lung 

9 

Pneumonitis 

7 

Dermoid of mediastinum 

I 

Asthma 

I 

Empyema 

I 

No pulmonar>- disease 

8 

Undiagnosed 

I 

TOTAL 

131 


Table 3. 

MATERIAL SURVEYED 


Material 

No. 

patients 

No. 

specimens 

Sputum 

1 12 

294 

Bronchial 

secretions 

79 

82 

Sputum and 

bronchial 

secretions 

6o* 


TOTAL 

i 3 > 

376 


• These arc included in the other groups. Thus there 
arc 19 patients si ho had an examination of bronchial secre- 
tions, but not of sputum. 


lively few patients in AVandall’s series had 
such conditions. 

The types and number of examinations 
performed are summarized in Table 3. It is 
apparent that only three patients had more 
than one bronchoscopic examination, but 
that the average number of sputum examina- 
tions per patient was 2.6. Nineteen indi- 
viduals (two of them with carcinoma) who 
had bronchoscopic examinations did not 
have sputum examinations. It is desirable to 
analj-ze the data concerning the sputa and 
the bronchial secretions separately, and then 
to compare them. In each group the number 
of examinations per patient is indicated, since 
the ideal of having the same number in each 
group was not achieved for reasons men- 
tioned before. 

The data concerning the sputum specimens 
are collected in Tables 4 and 5. Table 4 pre- 
sents the fundamental data: Table 5 shows 
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in detail the number of examinations of 
sputum made in the various diagnostic 
groups. In the group tabulated as “Carci- 
noma” there was usually histological confir- 
mation, or overwhelming roentgenographic 
and other clinical evidence of the disease. In 
the “Possibly carcinoma” group the roentgen- 
ographic diagnosis -was less certain altlrough 
the diagnosis of carcinoma stood first among 
the probable diagnoses. In those cases listed 
under “No carcinoma” some other diagnosis 
was generally established, although it is pos- 
sible that subsequent investigation may reveal 
the existence of carcinoma. Twenty-nine posi- 
tive diagnoses for twenty-five patients were 
returned from the sputum studies. In twenty- 
one patients in whom the sputum examina- 
tion Avas correctl)' reported as positive, the 
clinical diagnosis of carcinoma was estab- 
lished as follows; 

Confirmed by bronchial biopsy 4 

Confirmed by biopsy of peripheral node 3 

Confirmed by tissue removed at thoracotomy 1 1 
No tissue confirmation, but supported by strong 
roentgenographic and other clinical evidence 3 

21 

Thus there was histological confirmation of 
the diagnosis in approximately 85 per cent of 
the patients. In the remaining three in the 
“Carcinoma” group of Table 4, roentgeno- 
graphic and other clinical evidence made the 
diagnosis virtually certain. 

Of special interest are the three in the “No 
carcinoma” group in whom a positive diag- 
nosis was returned in the sputum examina- 
tion. One of these was a man of 22 years with 


Tadlc 4. 


DIAGNOSES BASED ON SPUTUM SME.‘VRS 
IN RELATION TO FIN.‘\L DIAGNOSES 


Final 

tliagnosis 

Sputum smears 

No At least 

positives one positive 

Total 

patients 

Carcinoma 

Possibly 

28 

2 I 

49 

carcinoma 

No 

3 

I 

4 

carcinoma 

56 

3 

59 

TOTAL 



— 

PATIENTS 

87 

25 

I IQ 


bronchiectasis of the right middle and lower 
lobes. These were removed operatively, with 
confirmation of the diagnosis and no evidence 
of cancer (Fig. 8). The second patient (Fig. 
9, Spec. 232) was a man of 42 years who had 
had repeated hemoptyses. He was observed at 
the New Haven Hospital in November, 1946. 
Bronchoscopy did not reveal a carcinoma 
and bronchograms showed evidence of mini- 
mal cylindrical bronchiectasis in the anterior 
pectoral segment of the right upper lobe. His 
last recorded chest examination was at the 
end of March, 1947. At that time he had no 
further complaints, although occasional moist 
rales were audible in tlie region of the right 
middle lobe. The third patient (Fig. 10), a 
man of 44 years, \vas admitted in October. 
1946, complaining of shortness of breath, 
“soreness” in the chest, and a ^veight loss of 
16 pounds. He had had “pneumonia” in Feb- 
ruary", 1946, from which he recovered fol- 
lowing penicillin treatment. Bronchograms 


Table 5. 

NUMBER OF SPUTUM SMEARS IN RELATION TO NUMBER OF P.ATIENTS AND 

DIAGNOSTIC C.^TEGORIES 


A. Xtimber 
of scutum 
smears 
per patient 


B Total patients in irlalioii 
to fi nal liiaf’noses 

Possihh A’o 
All Ca. ca. ca. 


C. Total niimPrr of spiiliini D. Nnmher of sputum snuar dineiioses 

sinea) lUngnoscs m relalion to final iliaennses 


All Pos. Ncg. Cn. Possihh ea No eg 

Smear Smear Smeai Stiieai Smear Smear 
posi- iicga- post- nesa- post- nega- 
tive live tivc tivc live live 


1 

2 

3 

4 

5 

6 

7 

8 


29 

5 

I 

23 

29 

a 

27 

0 

3 

0 

I 

0 

23 

26 

23 

10 

0 

13 

46 

4 

42 

4 

16 

0 

0 

0 

39 

2 I 

3 

15 

117 

18 

99 

H 

49 

I 

8 

3 

42 

13 

5 

0 

8 

52 

2 

50 

0 

18 

0 

0 

0 

32 

3 

3 

0 

0 

15 

0 

'5 

0 

15 

0 

0 

0 



I 

0 

0 

6 

0 

6 

0 

6 

0 

0 

0 

0 

3 

3 

0 

0 

21 

0 

19 

0 

19 

0 

0 

0 

0 


I 

0 

0 

8 

I 

7 

I 

7 

0 

0 

0 


1 12 

49 

4 

59 

294 

29 

265 

25 

>33 

I 

9 

3 

123 
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showed evidence of slight cylindrical bron- 
chiectasis in the middle and posterior basal 
segments of the lower lobes bilaterally, 
and bronchoscopy revealed “inflammatory 
changes” in the mucosa of the left lower-lobe 
bronchus. These last two patients will be fol- 
lowed with special interest. 

In order to arrive at an estimate of the ac- 
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curacy of the method, the cases considered 
as “Possibly carcinoma” are ignored. An al- 
ternative scheme, not employed in the pres- 
ent analysis, is to arrive at a range of per- 
centages by considering the doubtful cases 
variously as all cases of carcinoma, or as all 
noncarcinomatous. The following estimates 
are based on Tables 4 and 5. 


1. Percentage 0/ Correct Positive Diagnoses 

a. Based on patients =: patients diagnosed as positive correct ly 

No. of patients with carcinoma 

= 21/49 (42.8 percent). 

(.Average number of sputa per patient in this group = 3.2). 

b. Based on sputum e.N-aminations = No-_2 ! s puta Reported positive correctly _ 

No. of sputa from patients with carcinoma 

= 25/158 (15.8 per cent). 

The complements of the calculated percentages yield the percentages of incorrect negative 
diagnoses based on patients and sputum examinations, respectively 57.2 and 84.2 per cent. 
Thus it appears that if three sputa rather than one are examined, the incidence of correct 
diagnoses is increased some 2)4 times. Examination of Table 5, however, reveals an apparent 
inconsistency, since when four or more sputa were examined, the incidence of positive smears 
appeared to decrease (compare column B [Final diagnosis carcinoma], with column D [Positive 
smear diagnoses in patients with caricinoma]). Upon further analysis, it is evident that more 
than three sputa were examined in those patients in whom the diagnosis was strongly suspected 
on clinical grounds but in whom no positive sputa were obtained in the first three examinations. 

2. Percentage of False Positive Diagnoses 

a. Based on patients = No. of patients diagnosed positive incorrectly 

No. of patients without carcinoma 
= 3/59 (5-1 percent). 

(The average number of sputa examined per patient in this group = 2.1.) 

The complements of these calculated percentages ricld the percentages of correct negative 
diagnoses based on patients and sputa respectively: 94.9 and 97.6 per cent. 

g. Incidence of False Positive Diagnoses among all Positive Smears Diagnosed 

This value is obtained from column D in Table 5, ignoring patients with the unconfirmed 
possible final clinical diagnosis of carcinoma, = 3/28 = 10.7 per cent. 


Bronchial Secretions 

Tables 6 and 7 summarize the observations 
made on the bronchial secretions. Of nine 
patients in whom a correct diagnosis tvas re- 
turned, there was histological confirmation 
in seven: 

Confirmed by bronchial biopsy 
Confirmed by biopsy of peripheral nodes i 

Confirmed by tissue removed at thoracotomy 2 
No tissue confirmation, but supported by strong 
roentgenographic and other clinical evidence 2 

9 


Corresponding values can be calculated 
from the data in Tables 6 and 7, for the pa- 
tients in whom bronchial secretions were ex- 
amined, as follows: 

1. Percentage of Correct Positive Diagnoses — 
30 per cent (9/30). 

(Incorrect negative diagnoses in patients 
with carcinoma = 70 per cent [21/30]). 

2. Percentage of false positive diagnosis = 4.7 
per cent (2/43). 

(Correct negative diagnoses = 05.3 per cent 

[41/43])- 

3. Incidence of false positive diagnoses among 
all smears diagnosed as positive i&.’j per 
cent (2/12). 
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Table 6. 

DIAGNOSES BASED ON BRONCHIAL 
SMEARS IN RELATION TO 
FINAL DIAGNOSES 


Bronchial smears 


Final 

diagnosis 

No 

positives 

At least 
one positive 

Total 

patients 

Carcinoma 

2 1 

9 

30 

Possibly 




carcinoma 

5 

I 

6 

No 




carcinoma 

41 

2 

43 

TOTAL 




PATIENTS 

67 

12 

79 


In the “false positive” group of the bron- 
choscopic series, one patient, aged 27, showed 
bronchographic evidence of bronchiectasis. 
The other, (Fig. ii) a man of 45 years, was 
proved at operation to have a small abscess 
of the middle basal segment of the lo\ver lobe 


with a large zone of organizing pneumonitis 
He died following a resection, but autopsy 
permission ^vas unfortunately not obtained. 

CojiPARisoN OF Effectiveness of the 
Sputum and Bronchial Smear Technique 

In compaiing the diagnoses based on ma- 
terial from the Uvo sources, it must be re- 
membered that only three of the sevents- 
nine patients in whom a bronchoscopy Mas 
performed had more than one examination; 
on the central y, the aveiage number of spu- 
tum examinations was 2.6. Consequently, the 
basis for compaiison should be the results of 
examination of a single bronchial secretion 
and those of a single sputum On this basis, 
as can be seen from Table 8, ivhich summar- 
izes the data of the preceding section, the 
bronchial-smeai method appears to be 
roughly twice as sensitive as the sputum- 
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Table 7. 

NUMBER OF BRONCHIAL SMEARS IN RELATION TO NTJMBER OF PATIENTS AND 

DIAGNOSTIC CATEGORIES 


Xumber of bronchial smear diagnoses 

Total patients in Total number in relation to final diagnoses 


Xinimher of relation to final of bronchial Ca. Possibly ca. No ca. 

bronchial diagnoses smea r diagnoses Smear Smear Smear Smear Smear Smear 


smears 
per patient 

All 

Ca. 

Possibly 

ca. 

No 

ca. 

All 

PostUte 

Xeg 

post' 

tive 

nega- 

tn'e 

Posi- 

tive 

nega- 

tive 

posi- 

tive 

nega- 

tive 

I 

76 

29 

5 

42 

76 

10 

66 

8 

21 

0 

5 

2 

40 

2 

3 

I 

I 

I 

6 

3 

3 

2 

0 

I 

I 

0 

2 

TOTAL 

79 

30 

6 

43 

82 

13 

69 

10 

2 I 

I 

6 

2 

42 


smear method in arriving at a correct posi- 
tive diagnosis, but the incidence of false posi- 
tives also appears to be Urice as great. The 
number of e.xaminations, particularly of the 


Table 8. 

COMPARISON OF DIAGNOSES: 
SPUTA VS. BRONCHIAL SECRETIONS 


Material 

% Correct 
positives 

% False 
positives 

Average no. 
of specimens 

Sputum 

42.8 

5-1 

2.6 

Sputum 

15.8 

2.4 

I.O 

Bronchial 

secretions 

30-0 

4-7 

X.I 


bronchial secretions, is so few, however, 
that a single diagnosis made in a direction 
opposite to what was actually the case would 
have a considerable effect on the percentages. 
Consequently, more data must accumulate 
before a final evaluation becomes possible. 

Relation of Location of Tumor to 
Results of Cytological Study 

Of paramount importance in evaluating 
the cytological technique would be the de- 
termination of how early tumors of the lung 
can be diagnosed by this means. This can 
only be established through the use of the 
technique as a method of “screening” large 
numbers of individuals as has been accom- 
plished, with considerable success, in the case 
of vaginal smears. Sputum, however, can be 
obtained only in such individuals as produce 
it. The method must therefore be practiced 
on large numbers of patients, especially in 
the older age groups, ivho produce sputum, 
whether or not the clinical diagnosis suggests 
carcinoma, and routinely on secretions ob- 
tained at bronchoscopy. This is an arduous 
undertaking \vhich has not as yet been prac- 


ticed on a sufficiently large scale to jicld a 
significant amount of follow-up data. 

Another approach to the evaluation is to 
correlate the results of the cytological exami- 
nation with the position of the tumor as de- 
termined by examination of the operative 
specimens. This \\'as possible in the seventeen 
pneumonectomies that were performed in the 
present group of fifty-one patients srith car- 
cinoma. Tumors involving the orifices of the 
segmental bronchi (in the sense of Brock or 
Boyden) or any of the more proximal 
bronchi, are considered “central.” Tumors 
invoking the branches of the segmental 
bronchi are considered peripheral. An ex- 
ample of the t)7ie of tumor from which a 
positive sputum was obtained is shown in 
Fig. 12. The results as indicated in Table 9 


Table 9. 

RELATION OF LOCATION* OF TUMOR 
TO RESULT OF CYTOLOGIC.AL STUDY 


Result of 

Tumor 

Tumor 

cytological study 

central 

peripheral 

Positive 


2 

Negative 

3 

5 

TOTAL 

10 

7 


* Ba^cd on examination of lung removed at operation. 


are discouraging, in that most tumors ridd- 
ing identifiable carcinoma cells in the smears 
were centrally located. Peripheral tumors 
usually yielded negative results. Moreover, 
all of the resected tumors were of large size. 
A similar correlation attempted on the basis 
of roentgenographic studies gave less clear- 
cut results, probably for the reason that the 
location of the tumor is more difficult to 
establish by this method. The peripheral tu- 
mors present a smaller surface to the bron- 
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Fig. 12. Specimen removed at operation. Eptdeimoid carcinoma projecting 
into middle basal bionchus of right lower lobe. Most tumors yielding detectable 
tumor cells in the sputum tccie of this central type. The tumor cells found in 
the sputum of this case and a histological section arc illustrated in Fig. 5. The 
tumoi has invaded a major branch of the pulmonary artery and extended 
within and along the vessel into the anterior basal segment which has been 
separated by a paitial incision from the middle basal segment. 


chus and are furthermore connected ^vith tlie 
exterior by a longer, more tortuous, and less 
easily draining channel wtliin which tlie 
tumor cells may more readily undergo au- 
tolysis. 

It remains to inquire ■v\'hat contribution 
is made by tlie cytological technique in estab- 
lishing tlie microscopic diagnosis of cancer 
preoperatively over and above ivhat is con- 
tributed by bronchoscopy. For tliis purpose 
there were selected from the total of fifty-one 
patients with carcinoma, tlie forty-two in 
whom bronchoscopy was performed witli 
biopsy of suspicious lesions, and \vho also 
had at least one sputum examination. It is 
apparent that the sputum examinations 
doubled the number of cases ndtli micro- 
scopic evidence of cancer, i.e., cells suggest- 


ing tlie existence of carcinoma vere found 
in 38 per cent (16 of 42) by axamination 
of tlie sputum, in addition to tlie 38 per 
cent ( 1 6 of 42 ) in whom a positive dia^no'h 
was established by bronclioscopic biopw. 
These results are correlated in Table 10. 

Table io. 

DI.A.GNOSTIG RESULTS IN PATIENTS 
WITH BOTH BRONCHOSGOPIG .AND 
SPUTUAI EXAMLN.ATIONS 


Result of 
bronclioscopic 
examination 

Result of Sputum Eraminatior. 

Positive 

Negative 

Positive 
(i6 patients) 

4 

12 

Negative 
(26 Patients) 

16 

10 

TOT.AL 42 

20 

22 



CYTOLOGICAL STUDIES OF CANCER OF THE LUNG * 


From Table ii it is apparent that the 
bronchial smears contributed an additional 
17 per cent (5 of 30) of positive microscopic 
diagnoses to the 37 per cent (i i of 30) avail- 

Table II. 


DIAGNOSTIC RESULTS IN PATIENTS 
WITH BRONGHOSCOPIC EXAMINATIONS, 
AND BRONCHIAL SMEARS 


Result 0} 
bronchoscopic 
examination 

Result of Bronchial Smear 

Positive 

Negative 

Positive 
( 1 1 Patients) 

4 

7 

Negative 
(19 Patients) 

5 

14 

TOTAL 30 

9 

21 


able from the bronchoscopic biopsies. In the 
group \vith negative bronchoscopic biopsies, 
there \vas only one patient \nth a positive 
bronchial smear who had a negative sputum. 

Discussion 

A more detailed study embracing a larger 
body of cytological and clinical material 
could be carried out with advantage. It is 
important to determine the quantitative vari- 
ation from slide to slide, and thus the opti- 
mum practical number of specimens and 
slides to be examined. 

It is obvious that most of the %vork of 
screening ^^’ill have to be carried out by tech- 
nicians. Consequently, a study of the accur- 
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acy of the method in practice by groups of 
technicians, rather than of fully-trained 
pathologists, is necessary'. Such an investiga- 
tion should also indicate the time necessary 
to train technical personnel, and the sources 
of personal variations in arriving at diagnos- 
tic conclusions. 

Summary and Conclusions 

^Vhen an average of 3.2 sputum examina- 
tions was carried out in a series of patients 
with carcinoma of the lung, a correct diag- 
nosis was reached from the cytological e.x- 
amination in 42.8 per cent. False-positive 
diagnoses were reported in 5.1 per cent of a 
group of patients svithout carcinoma, in 
whom the average number of examinations 
w'as 2.1. Bronchoscopic smears (usually one 
for each patient), yielded 30 per cent of cor- 
rect positive diagnoses, and 4.7 per cent of 
false-positive diagnoses. Most tumors yield- 
ing positive smears were centrally located, 
and all of the resected tumors were of large 
size. The cytological technique increased the 
percentage of preoperative microscopic diag- 
noses to 76 per cent from the 38 per cent 
available from bronchoscopic biopsies alone. 

These results suggest that the cytological 
method is a useful tool in the diagnosis of 
bronchogenic carcinoma. A negative result 
does not, hoivever, indicate the absence of 
carcinoma. 
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BRONCHOGENIC CARCINOMA 

A Comparison of Two Consecutive Series of One Hundred Cases Each 


Gustaf E. LindskoGj m.d., and William E. Bloomer, m.d." 


In an effort to present a comprehensive 
picture of therapy in bronchogenic carci- 
noma, a study was published in 1946- con- 
cerning a consecutive series of 100 primar}' 
pulmonar)' cancers seen on the thoracic sur- 
gical service of the Ne\s'^ Haven Hospital dur- 
ing a five-year period ending December, 
1943. In the succeeding three-and-a-half 
years, a second group of 100 has accumulated, 
the results of which are set forth to deter- 
mine whether or not changes in the diagnos- 
tic and therapeutic picture may be demon- 
strated. The statistics for the U^’o series will 
be presented in parallel fashion for compari- 
son, and in combined form as a summary for 
the whole e.xperience since 1938. 

Vital Statistics 

The second series (or century) included 
ninety-si.v men and four women, a ratio of 
24 to I. Ninety-nine \vere ^vI■ute and one col- 
ored, a ratio again ver)" close to tliat of the 
racial distribution in Connecticut as reported 
in the 1940 census. The average age of pa- 
tients ^vas 57.4 years, as compared with 54.8 
in the first century. The youngest ^^’as 37 and 
the oldest 78 years of age. The majority of 
cases again fell in the sixth and seventh 
decades. 

Syjiptojiatology 

The first reported symptom to appear was 
cough in fifty-nine cases, chest pain in ten, 
hemoptysis in eight, dyspnea in seven, weak- 
ness in four, “pneumonia” in tliree, wheez- 
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ing in two, and hoarseness in two. Persistent 
low-grade fever, shoulder pain, appearance 
of an abdominal mass, and headache were 
each the first complaints in four otlier pa- 
tients, while a fifth \s-as completely asympto- 
matic when tlie diagnosis was made. Thus 
cough and chest pain svere tlie two most 
common first symptoms in botli series, while 
hemoptysis %vas again tlie cause of first com- 
plaint in less than 10 per cent. 

Table i 

A\^ERAGE DURATION OF SYMPTOMS 
PRIOR TO FIRST ADMISSION 
(in Montlis) 



ISt 

series 

2d 

series 

Both 

series 

Entire Group 

6.7 

9-1 

7-9 

Inoperable 

6.7 

8.5 

7.6 

Explored 

6.8 

7.4 

7-1 

Resected 

7.2 

9-4 

8-3 


The average duration of syaiiptoms prior 
to the first hospital admission (Table i) 
tended to be significantly longer in tlie sec- 
ond hundred cases, namely 9.1 montlis, as 
opposed to 6.7 for tlie first series. As before, 
paradoxically, tlie inoperable gi'oup was 
found to have had symptoms over a some- 
what shorter period of time tlian had tlie 
group witli resectable lesions. 

Loc.ation of the Prim.-iry Lesion 

In the second centuiy of cases tlie right 
lung ivas affected in forty-eight and the left 
in fifty. There was bilateral hanphatic in- 
volvement in two. The upper lobes again 
ivere the site of origin in more than half (57 
per cent) of tlie cases, a fact which helps ex- 
plain tlie difficulty in obtaining positive 
bronchoscopic biopsies in a significant per- 
centage of these cases. 
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Table 2 

TISSUE DIAGNOSIS— BRONCHOGENIC CARCINOMA 



1st 

series 

2d 

series 

Both 

series 


Positive 





Living 

77 

80 

^57 


Autopsy 

5 

5 

10 


Total 

82 

^5 

167= 

83-5% 

Negative 

18 

^5 

33 


Alethod by which positive diagnosis was 

first established 

in living : 



. Bronchoscopy 

28 

30 

58— 

29%* 

Thoracotomy and biopsy 

10 

22 

32= 

16% 

Lymph-node biopsy 

10 

12 

22 = 

11% 

Resection, lung 

10 

9 

19= 

9 - 5 % 

Sedimentation, pleural fluid 

5 

3 

10 = 

5 % 

Needle biopsy, lung 

5 

0 

7 = 

3 - 5 % 

Biopsy, metastasis 

7 

0 

7 = 

3 - 5 % 

Thoracoscopy 

2 

0 

2 = 

1.0% 

TOTAL 

77 

80 

^57 = 

78.5% 


* 38.6% of cases bronchoscoped. 


Tissue Diagnosis 

A positive tissue diagnosis (Table 2) was 
obtained in eighty-five of the second series as 
compared to eighty-two of the first. This in- 
cludes five cases in which tissue diagnosis was 
not obtained until postmortem examination. 
In the eighty cases of the second series in 
which tissue diagnosis was made during life, 
it was most frequently made first by broncho- 
scopic biopsy (thirty cases, or 38 per cent, of 
the bronchoscopic attempts), ne.xt by e.xplora- 
tory' thoracotomy (twenty-two cases) . In other 
^\•ords, of the forty e.xplorations, 77 per cent 
were performed diagnostically. During the 
past year a study of the cytology of sputa, 
and of bronchial secretions obtained at en- 
doscopy, has been carried out in most cases, 
and a critical evaluation of this diagnostic 
technique is being published.^ However, a 
large number of the patients in this series 
were seen before this cytological study was 
begun, so that figures cannot be presented 
based on the whole group. It can be said, 
however, that, in the hands of a pathologist 
well trained in the normal variations of cel- 
lular material to be found in sputa and bron- 
chial secretions, this technique can be of con- 
siderable value. The use of needle biopsy has 


been reserv^ed for those inoperable cases in 
which other techniques have failed and a 
positive tissue diagnosis tvas required before 
starting roentgen-ray therapy. 

The tumors of the second series were clas- 
sified histologically as epidermoid, forty-nine; 
adenocarcinoma, seven; and anaplastic, 
twenty-three. Six ^vere not classifiable, be- 
cause of poorly differentiated metastatic tu- 
mor or pleural-fluid cells. No tissue diagnosis 
was obtained in fifteen although the clinical 
course \vas ty^iical and fatal. In the first 
series, adenocarcinoma seemed more fre- 
quent in the youngest decades, but in the sec- 
ond century' there was only one patient be- 
tween the ages of 30 and 39 years and his 
carcinoma ivas of the epidermoid ty'pe. 

Therapy Status 

Fifty-seven of the second group were found 
to have stigmata of inoperability when first 
seen, and three more refused treatment 
(Table 3). Of the fifty-seven, twenty-eight 
were proved to have metastases by biopsy or 
by involvement of medicistinal nerves. There 
was evidence for presumed metastasis in four- 
teen. Eight patients ^vere inoperable because 
the tumor encroached on the trachea as re- 
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Table 3 

THERAPY STATUS 

jst sd Both 
series series series 

Presumed operable 
and explored 


Not resectable 20 

19 

39 


Resected 

J2 

21 

33 


Total 

32 

40 

72 = 

36% 

Inoperable 

65 

57 

122 = 

61% 

Refused treatment 

_3 


6 = 

3% 

TOTAL 

100 

too 

200 



vealed by bronchoscopy; six, because they 
were in a terminal state ^v’hen first seen; and 
one, because the ventilatory function was so 
markedly restricted as to preclude any pro- 
cedure that rvould further reduce the ven- 
tilatory capacity. 

In the remaining forty patients, explora- 
tion was performed and twenty-one resec- 
tions, all pneumonectomies, ^vere carried out 
(5Q.5 per cent). In ten of these it was evi- 
dent at the time of operation that the growth 
had extended beyond the point where cure 
was within the realm of reasonable possibil- 


ity. Of these, eight had parietal or mediae 
tinal infiltration by tumor. In one, a lartr 
tumor thrombus was found in the'pulm^' 
ary artery; it was possible to dislocate 2 
thrombus from the proximal pulmonar)- 
tery stump before ligating that vessel. Finall, 
one had marked involvement of the hilij 
nodes, but a pneumonectomy was performc. 
with excision of the grossly in^'olved nodes' 

The average age of those resected in tli, 
second series rvas 57.7 years, a figure not s! 
nificantly different from the average ao-e 
the entire series (57.5). The oldest pltWf 
upon whom resection was done was 72 ' ^uc- 
of age. 

Results of Treatment 

In the second century of cases, twenty-six 
received no definitive therapj', and twentv- 
five of these are dead (Table 4). In this un- 
treated group the range of survival after first 
admission to the hospital was from o.q to 
19.3 months, averaging 3.6 months. The one 
patient in this group who survives has lived 
only 3.3 months since admission. Roentgeno- 
therapy without major surgical inten'ention 
^vas used in thirty-four, of whom thirty-one 


Table 4 

PRESENT STATUS* 


Dead; 184 (92%) 


Duration of life 

aft 

er first admission in months 


1st Hundred 


sd Hundred 

Combined Series 

Cases 

Mean 
( mos.) 

E.X- 
1 femes 
( mos.) 

Cases 

Mean 
( mos.) 

Ex- 

tremes 

1 ( mos.) 

Cases 

Mean 
( mos.) 

Ex- 

tremes 

(mos.) 

No special treatment 

38 

5-0 

1-36 

25 


3-6 

0-19 

83 

4.4 

0-36 

X-ray or radon therapy 

29 

7.4 

2-33 

31 


4-7 

0-15 

60 

6.0 

0-33 

Exploratory thoracotomy 

9 

8.0 

2-26 

8 


2.6 

0-5 

17 

5-5 

0-26 

Exploration and x-rays 

12 

14-9 

6-50 

9 


13.2 

3-25 

21 

14.2 

3-50 

Pneumonectomy 











Hospital deaths 

3 

1.6 

1-2 

3 


1-3 

0-2 

6 

1-5 

0-2 

Later deaths 

5 

7.4 

3-26 

10 


5-2 

2-1 1 

15 

5-9 

2-26 

Lobectomy 

n 

31.0 

26-36 

0 




0 

31.0 

26-36 

Living: 16 (8%) 


ist Hundred 




sd Hundred 





Time since 









Cases admission 

Cases 

Time since adimsston 



( mos.) 





( mos.) 


Pneumonectomy 

0 

{86,65) 


8 


(32, 18, 16, 14 

, 10, 10,8, 2) 

X-ray therapy 

0 




3 


(iL 7.5) 



Exploration and x-rays 0 




2 


(6,6) 




No treatment 

0 




I 


(3) 



' 


* As of July I, I94.7. 
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are dead; tne survivals ranged from 0.3 to 

15.2 months, with an average of 4.7 months. 
In the nineteen cases found not resectable at 
exploratory’ thoracotomy, there were no oper- 
ative or hospital deaths. Eleven of these had 
subsequent roentgen therapy and of these 
eleven, nine are dead, \\’ith a survival range 
of 3.2 to 25.3 months, averaging 13.2 months. 
The two still alive have survived 5.6 and 6.1 
months. The eight ^vho were explored but 
had no subsequent roentgen-ray therapy had 
a survival range of 0.3 to 5 months, with an 
average of 2.6 months. 

Three patients of the second series died in 
the hospital following total pneumonectomy 
(14.3 per cent of twenty-one pneumonecto- 
mies). One, aged 64 years, had had episodes 
of paroxysmal auricular fibrillation during 
the operative procedure; although in appar- 
ently good condition at the close of the opera- 
tion, he later had a sudden cardiac arrest. 
The second, a man of 66 years, had electro- 
cardiographic evidence of left bundle branch 
block preoperatively. He developed left heart 
failure and died on the fourteenth postopera- 
tive day. The third, a man of 45 years, suc- 
cumbed on the fifth postoperative day with 
marked pulmonary' edema to clinical e.xam- 
ination; no postmortem e.xamination was ob- 
tained. 

Ten of the eighteen ^vho survived resection 
have died of metastases after periods of from 

2.2 to 10.5 months, with an average of 5.2 
months. 

Fourteen patients of the second series are 
still living. This group includes eight who 
had pneumonectomy, ^vith survival periods 
of 32, 18, 16, 14, 10, 10, 8, and 2 months 
(as of July I, 1947). Three patients given 
roentgenotherapy alone have survived ii, 7, 
and 4 months. Two patients treated with 
roentgen rays following exploratory thoraco- 
tomy have lived 5 and 6 months. One receiv- 
ing only symptomatic treatment has lived 3 
months. 
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Five of those surviving pneumonectomy- 
are asy’mptomatic and \vithout clinical recur- 
rence or metastasis at 32, 18, 14, 10, and 8 
months respectively. The other three have 
evidence of metastatic foci and are losing 
ground rapidly after surv-ival periods of 16, 
10, and 2 months. 

Discussion 

A comparison of the two consecutive series 
of cases, each of one hundred, gives little 
reason for optimism. The exploratory-thora- 
cotomy rate has increased only slightly (from 
32 to 40 per cent), which does not sug- 
gest that patients with lung cancer are visit- 
ing their physicians much earlier than before 
or that the diagnosis is being made earlier 
in our Connecticut communities. The per- 
centage of resections has risen from 12 per 
cent of the total (38 per cent of all explora- 
tions) to 21 per cent (or 52 per cent of all 
c.xplorations) . Superficially, this might seem 
to represent progress. Alore accurately it re- 
flects an increased willingness to carry out so- 
called “palliative” resections in hopeless cases. 

Of the original century, three tvho had 
had resections were living at the time of pub- 
lication. One of these, lobectomked, has suc- 
cumbed to metastases and the other two are 
quite well at seven and five years. In the 
present series of one hundred, it will be seen 
that only five are potential candidates for 
five-year survival. 

Summary 

Taking both series together it appears to 
be our e.xperience that in an unscreened ( not 
preselected) series of cases of bronchogenic 
carcinoma seen in a general hospital more 
than half (61 percent) are unsuitable for e.x- 
ploration when first hospitalized; that not 
more than half of the explored cases (46 per 
cent) will be resected, that one in five of the 
resections (19 per cent) will be a hospital 
mortality, and that less than 5 per cent of 
the original group will survive five years. 
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OBSCURE AXILLARY LYMPH-NODE METASTASIS 
IN CARCINOMA OF THE BREAST* 

Otto Saphir, m.d. and George D. Amromin, m.d. 


T 

- 1 - HE prognosis for the patient ^vith car- 
cinoma of the breast depends most commonly 
upon the presence or absence of metastases 
in the axillary lymph nodes. Statistical studies 
have disclosed that five-year cures are en- 
countered more often in those instances in 
which the surgical pathologist has been un- 
able to demonstrate such metastases. It is 
evident, of course, that the accuracy of the 
prognosis lies in the care and thoroughness 
%vith -which the regional nodes are removed 
by the surgeon and examined by the path- 
ologist. In this respect, the statistical findings 
of Greenough, and MacDonald, are note- 
worthy. Both used the classification of the 
American College of Surgeons which is based 
upon the presence or absence of lymph-node 
metastasis as demonstrated by the patholo- 
gist. In spite of the fact that the lymph nodes 
were reported uninvolved, a number of fatal- 
ities from the spread of carcinoma occurred 
within the five-year period. Wintz reported a 
survey of 25,000 cases of carcinoma of the 
breast. These were classified according to 
Steinthal into groups I, II, and III, where 
group I is that in which the primary tumor is 
freely movable and regional nodes are un- 
involved. Here again only 75 per cent of the 
group, theoretically with the most favorable 
prognosis, showed five-year cures. Such dis- 
crepancies can, perhaps, be explained by the 
fact that either carcinomatous lymph nodes 
were left behind in the axilla, or that not 
sufficient histologic sections were cut from 
the nodes. Hence, further sectioning might 
have disclosed carcinoma cells in lymph nodes 
reported as uninvolved. 

It is obvious that the presence of early 
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axillary metastases in carcinoma of the breast 
cannot be ascertained by physical examina- 
tion; gross pathological examination may suf- 
fice, but ordinarily careful histologic study is 
required— sometimes even of serial sections 
of seemingly uninvolved nodes. 

Little information about the presence of 
tumor is obtained by noting the size or firm- 
ness of the lymph nodes. Greenough in his 
review of 774 breast carcinomas found that, 
of 215 in which .regional nodes were en- 
larged, 195, or 90 per cent, contained tumor. 
Yet of 135 in %vhich they were not clinically 
enlarged, 55, or 40 per cent, revealed metas- 
tases \vhen examined histologically. Mills 
found carcinomatous metastases that were 
too small to be detected clinically in appro.xi- 
mately 50 per cent of the regional lymph 
nodes. 

It is apparent from the surgical material 
of the Michael Reese Hospital that routine 
sections of the axillary' lymph nodes failed to 
disclose metastases in certain instances al- 
though a carcinoma of the breast was highly 
malignant histologically. In each instance all 
palpable ly'mph nodes in the axilla had been 
dissected out and examined histologically, but 
only one or t^vo microscopic sections had 
been cut from each node. Ten pathologists 
heading large surgical laboratories were ques- 
tioned for information on the number of sec- 
tions of axillary' ly'mph nodes taken routinely 
in carcinomas of the breast. The replies 
placed more emphasis on the number of 
nodes examined than on the number of sec- 
tions taken from each. Most, however, af- 
firmed that only one section was taken from 
each block. Only one pathologist stated that, 
in the attempt to uncover early metastases, 
numerous frozen and fixed sections \verc 
taken from nodes that had been found nega- 
tive. The question thus arose, whether or not 
a very few sections taken from the lymph 
nodes are sufficient to indicate the presence 
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or absence of metastases, or whether such 
routine examinations are totally inadequate 
and should be replaced by serial sections of 
each lymph node that at first was found un- 
invoU'ed. The following is a report of a study 
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mor embolus could be seen to break up into 
multiple small isolated clumps of cancer cells. 
In other instances the embolus remained in- 
tact and tumor cells invaded massiv'ely parts 
of the adjacent lymphadenoid tissue. 





Fig. I. Carcinoma cells in the marginal 
shius, just beneath the capsule of the 
lymph node. (Iron-hematoxylin-eosin 
preparation. X it2.) 


Fig. 2. Carcinoma cells in lymph nodes, 
massively infiltrating. (Iron-hematoxy- 
lin-eosin preparation. X Jt2.) 


of serial sections of axillary lymph nodes 
taken from patients with carcinoma of the 
breast, where a fetv random sections had 
shown no tumor in the nodes. 

Thirty cases of carcinoma of the breast 
have been studied. Serial sections were 
made of all axillary lymph nodes that were 
found in the radically operated specimens 
and alternate slides were stained with hema- 
toxylin and eosin and examined. An average 
of 332 sections were cut from each block. A 
total of 149 axillary lymph nodes were ex- 
amined. 

The serial sections revealed metastatic car- 
cinoma in ten of the thirty instances of breast 
carcinomas in which previous routine exami- 
nation had not disclosed tumor in the nodes, 
i.e., in thirteen of the 149 lymph nodes. In 
some of these the tumor was readily evident 
and in one so extensive that it occupied ap- 
proximately one-tenth of that particular sec- 
tion. Except for one instance, the tumor cells 
were first noted in the marginal sinus. From 
there they could be traced through subse- 
quent sections. Frequently, the original tu- 


The number of serial sections that revealed 
tumor varied considerably from lymph node 
to lymph node. In one instance only five sec- 
tions disclosed carcinoma cells. The highest 
number of involved sections in one of the 
nodes was 190. No relationship could be 
established between the metastases and the 
morphologic degree of malignancy of the 
primary tumor. 

Only one of the ten tumors was interpreted 
as a diffusely infiltrating carcinoma simplex, 
grade IV. Two were considered morpholog- 
ically highly malignant, although they were 
not graded. Of the other seven, six svere car- 
cinoma simplex arising in the large ducts of 
the breast and one was a papilliferous cystad- 
enocarcinoma. On the other hand, seven 
morphologically highly malignant tumors did 
not disclose metastases in the lymph nodes 
when cut serially. 

From this study it is obvious that the rou- 
tine laboratory examinations of axillary’ 
lymph nodes are inadequate to detect all me- 
tastases. One or two sections cut from each 
hemisected node often fail to present its true 
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Status and, therefore, cannot be used as a 
basis for prognosis. Too, the histologic ap- 
pearance of the primary- tumor is often not 
characteristic enough to permit any conclu- 
sion as to the presence or absence of metas- 


of l\Tnph nodes of about even size, one mitrht 
contain cancer cells and the othere show onlv 
reticulum-cell hyperplasia. The consistency of 
the nodes may also be misleading. A number 
of the nodes ^\•ith microscopic nietasta'scs 




Fig. 3. Clumps of tumoi cells hi the maiginal sinus of the 
lymph node, (hon-hematoxylin-eosin pi eparation. X 225.) 


tases. Evidently it is impossible to determine 
the exact status of the patient with carci- 
noma of the breast, particularly the prog- 
nosis, unless adequate serial-section examina- 
tions have been made of the axillary lymph 
nodes. It might be mentioned in this connec- 
tion that the time interval between the rad- 
ical operation and this subsequent study, by 
serial sections, of the axillary lymph nodes 
was rather short, the longest interval being 
three years. One of these ten patients who 
had had a radical mastectomy three years ago 
had died two years later from generalized 
carcinomatosis. Another patient who had 
been operated upon one-and-a-half years ago 
shows clinical evidence of metastases in the 
lungs and spinal column. Seven other pa- 
tients are apparently well. Data on the re- 
maining one are not available. 

No relationship could be established be- 
tween the size of the node and the presence 
of tumor. In one instance of four lymph 
nodes the smallest, measuring 4 mm. in 
greatest diameter, was the only one that 
showed microscopic evidence of metastases. 
A number of nodes ^vere considerably en- 
larged but did not contain tumor. In groups 


were very soft and could, by touch, not be 
differentiated from those with reticulum-cell 
hyperplasia. 

It is imperative therefore, that tlie surgeon 
remove as many lymph nodes as he can find, 
regardless of their size and consistency. After 
the specimen is received, the patliologist must 
seek out all lymph nodes. Each should be re- 
moved, cut in two and each half imbedded 
separately in such a fashion that the cut sur- 
face is sectioned first in one-half, and the 
peripheral surface in the other. Only serial 
sections cut from each half will show whether 
or not metastases are present. If this thor- 
oughness is not feasible, as many sections as 
possible should be cut from each half of the 
node and examined. 

During the examination of the lymph- 
node sections, attention \vas also paid to the 
possibility of recognizing clianges that might 
precede metastases. Ew'ing maintained that 
lymph nodes in the vicinity of a carcinoma 
show progressive diffuse hyperplasia with 
catarrhal exfoliation of the sinus endo- 
thelium. In some instances there is an asso- 
ciated multiplication of lymphoid follicles. In 
others, the nodes are atrophic and fibrotic, 
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even extensively infiltrated with fat. He stated 
that such nodes may be by-passed by the 
tumor. Willis also described essentially sim- 
ilar changes and concluded that they were 
nonspecific. In studying the sections of the 
nodes ^v•e encountered changes similar to 
those described by Ewing and by WfiUis. As 
was mentioned before, many of the nodes 
that did not give evidence of metastases in 
serial sections were not only enlarged, but 
were considerably larger than normal. This 
was most commonly the result of a hj-per- 
plasia of the endothelial cells of the sinus- 
oids, although reticulum-cell h)-perplasia was 
also very frequent. In some instances hyper- 
plasia of the hrnph follicles alone was en- 
countered. Austoni and also Guttner dis- 
cussed preinvasive node changes which were 
seemingly characterized by endothelial and 
redculum-cell hyperplasia. Parsons described 
similar changes in the lymph nodes through- 
out the body of mice after a local injection 
of a carcinogen. She also produced identical 
changes in the nodes after engrafting malig- 
nant tumors. Interestingly enough, some of 
these nodes produced tumor when trans- 
planted into new animals. Parsons concluded 
that nodes seemingly free from metastases 
may contain some ultramicroscopic agent or 
carcinogen capable of producing tumors when 
transplanted. In view of our study, however, 
the question of whether or not serial sections 


of the nodes would have brought metastatic 
tumor cells to light must be seriously consid- 
ered. 

From this study we must conclude that, in 
the absence of metastases, so-called prein- 
vasive changes in lymph nodes draining a 
malignant tumor are nonspecific and not 
characteristic. There are no histologic cri- 
teria that indicate whether or not metastatic 
cancer cells may be found in the very next 
sections. There is nothing save e.xamination 
of serial sections that will reveal early metas- 
tases in a given lymph node. 

SUMM.ARY 

Axillary lymph nodes from thirty patients 
with carcinoma of the breast, that on routine 
examination had been reported uninvolved, 
were restudied histologically by serial sections. 
Of these, ten, or 33.3 per cent, contained car- 
cinoma cells. No relationship could be estab- 
lished between the presence or absence of 
metastases in the lymph nodes and a hyper- 
plasia of the sinus endothelium or of the retic- 
ulum cells. The need to make more careful 
and through examinations of nodes in regions 
of mah’gnant mmors is emphasized. The only- 
means to rule out carcinomatous metastases 
is examination of serial sections. These are es- 
sential for a correct prognosis and evaluation 
of the results of surgery. 
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A SYMPATHETIC GANGLIONEUROMA 
GULTIVATED IN VITRO 

Margaret R. Murray, ph.d., and Arthur Purdy Stout, m.d. 


A FEW years ago we were fortunate 
enough to obtain, in condition suitable for 
tissue culture, a biopsy from a localized, fully 
differentiated ganglioneuroma. A brief ac- 
count of the case and tissue cultures is of- 
fered here, first because of their intrinsic in- 
terest from the standpoint of oncology, and 
second because it is now possible to relate 
these findings to a general survey of gangli- 
oneuromas of the sympathetic nervous sys- 
tem,” to studies of non-neoplastic adult sym- 
pathetic ganglia in vitro'^ and of sympathico- 
blastomas in vitro.® 


Case History 


A.M., was a Spanish girl, 9 years old. Two 
years before admission she had an attack ot 
vomiting and fever. She was admitted to an- 
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for the photography. 
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other hospital, where a retroperitoneal tiinioi 
was felt and confirmed roentgenographicalK . 
Since then there have been no symptoms. 

On examination in the Babies Flospital, 
New York, a firm, not freely movable ab- 
dominal mass was felt just to the left of the 
vertebral column in the lumbar region. Roent- 
genograms showed no relation to the kid- 
ney, but the left ureter was deviated laterally. 
An exploratory operation by Dr. William G. 
Heeks, March 3, 1942, revealed a tumor 12 
X 10 cm. firmly attached to the posterioi 
abdominal wall along the left lumbar veitc- 
brac. It was considered inoperable and a bi- 
opsy specimen only was taken. Twenty-five 
months later the mass was still palpable and 
had not apparently increased in size. 

Microscopic Examination. The repoit on 
paraffin sections of the specimen reads: This 
tumor is made up of widely scattered, adult, 
fully differentiated sympathetic ganglion cells 
with ncurites and satellites, set in a fibious 
stroma containing vast numbers of nonmcdul- 
lated neurites sheathed by schwannian cells 
and endoneurium. The general arrangement 
of the nerve strands is that of a neurofibroma, 
and there arc edematous microcystic aicas of 
Schwann cells, characteristic of Antoni’s B- 




Fig. I. A tuft of sTiiwann cells. Zenker’s fixative, Masson-Malloiy trichrome. 
Eighteen days in vitro. (X 4^0.) 

[242] 
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type tissue. The ganglion cells contain no mel- 
anin pigment. Their nuelei are usually ec- 
centric; in some cells the nuclei are lobate, or 
multiple. A few pyhnotic and degenerate 
ganglion cells are present. 

Diagnosis. Localized, fully differentiated 
ganglioneuroma of lumbar peritoneal region 
(Stout,' Case 4). 

Tissue Culture 

Material from the biopsy specimen of the 
tumor was explanted according to an adap- 
tation of the Mavimow method described in 
a prewous paper.'* Thirty explants were used 
and observ'ations terminated after twenty- 
three days. 

Filamentous outgro\sths appeared at the 
edges of the cultures within three days after 
explantation. This is \vithin the time-range 
for the first appearance of neurites from non- 
neoplastic sympathetic ganglion cells; but 
since ganglion cells were very sparsely scat- 
tered in this ganglioneuroma, it seems prob- 
able that the majority of the newly grown 
filaments were of schwannian origin. ^S'ithin 
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seven days a number of ganglion cells had 
migrated clear of the explants, and within 
nine days very many tufts of vigorously grow- 
ing Schwann cells could be identified M-ith 
certainty. A transitory palisading of nuclei 
may appear in these bundles of Schwann 
cells at this time, but later, as the cell ribbons 
diverge in brush-formation in the unpopu- 
lated purlieus of the clot, this regularity' of 
arrangement is lost (Figs, i, 5). Though 
mitoses are seen, the cells often have the ap- 
pearance of dividing directly. 

There is usually an area of marked fibrin- 
olysis adjacent to the explant in the regions 
through ^^hich these schwannian tufts emerge 
(Fig. 5). Since this is not common in cul- 
tures of non-neoplastic Schwann cells,^> * it 
may be that the Schwann cells entering into 
the ganglioneuroma should be regarded as 
neoplastic, even though they do not depart 
significantly from the normal in other re- 
spects. The microcystic areas seen in the sec- 
tions, which are similar to those which char- 
acterize neurilemomas, also contribute to this 



Fig. 2 Ganghon cells (G) and Schwann 
or setellitc cells (S). Zenker’s fixative, 
pliosphotungstic acid haematoxylin. Six- 
teen days in vitro. fX 400.) 


Fig. 3. A ganglion cell with many branching 
dendritic processes. Bouin’s fixative, Bodian’s 
protargol method of silver impregnation. Six- 
teen days in vitro. ( X 460.) 
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view. Ho\vever, there were no frank (macro- binucleate (Fig. 4). During the third week of 

phage-like) B-cells evolved from the portion cultivation there were very many mitoses ' 

of the tumor used for tissue culture. the peripheral zone of the outgrowth where 

By eleven days after explantation the tufts ganglion cells may congregate in cultures of 
of Schw'ann cells have increased in length non-neoplastic ganglia; but though we fre 

and thickness, and more ganglion cells have quently suspected that these mitoses were oc 

emerged into the medium. At twenty-one days, curring in ganglion cells, %\'e did not obtain 
as growth continues, fine reticulin fibers par- conclusive evidence of it. Such evidence was 
allel to the Schwann cells can be demon- found, however, in studies of ganglia from 
strated by McKinney’s (1929) modification hypertensive individuals, w'here many more 
of the Bielschow'sky silver technique. cultures could be followed.^’ ® 

Ganglion Cells. The ganglion cells that The Schwann cells and satellite cells often 
migrate out from the e.xplants are generally appear to be unusually rich in branches and 
enough like the non-neoplastic type to be variable in size, so that w'hen the tendenc) 
easily recognized ; they do, ho\vever, show a of the ganglion cells to produce atypical nu- 
greater degree of variation from the norm, clei is taken into consideration, it becomes 
In general they develop more processes than difficult sometimes to be sure w'hether a given 
the normal (Fig. 3) , and these processes tend cell is neuron or satellite. In this ganglio- ' 
to run one upon another and become inex- neuroma the proliferating elements appear to 
tricably entangled. The cells do not keep their be mainly sheath cells and satellite cells 
distance as is usual wdth ganglion cells, but (which are almost indistinguishable one from 
sometimes overrun one another to form the the other in vitro) . Probably some ganglion 
semblance of a tissue (Figs. 6, 7). In these cells also should be regarded as proliferating, 
cultures the cell bodies and the neurites de- The fibroblastic component of the nen'c 
velop not only beads, but blebs (Fig. 3). bundles is relatively inconspicuous in the cul- 

The emigrating neurons vary in size, but in tures. 
general are smaller than the non-ncoplastic It was not possible to obtain a positive stain 
cells from adults (Fig. 2) . They e.xhibit many for Nissl substance with toluidine blue in 
bizarre and lobated nuclei. Some cells are these cultures. By this method some of the 

; "" I 

r 



Fig. 4. Ganglion cells and Schwann oi satellite cells, cf. Fig. 2. Zenker’s fixative, 
phosphotungstic acid haematoxylin. Sixteen days in vitio. ('X 4^0.) 
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Fig. 5. Tujts of Schwann cells, showing liquefaction area (L). Formalin fixation, 
Bodian’s protargol method of silver impregnation. Twenty-one days in vitro. 

(X 186.) 


ganglion cells, and other cells as well, showed 
fine purple cytoplasmic granules, at the same 
time that the nuclear chromatin stained blue. 
In other cultures, stained by the Masson- 
Mallory trichrome technique, cytoplasmic 
granules which appeared similar to the above 
were colored by aniline blue. 

'When neutral red was applied supra\-itally, 
the ganglion cells took up the stain in the 
form of round, rather uniform granules, 
either distributed through the cytoplasm or 
grouped together close to the nucleus. Non- 
neoplastic ganglion cells stained with neutral 
red present the same picture, and this was 
interpreted to mean that they might possess 
cither the localized or the diffuse form of a 
Golgi apparatus. 

DlSCUSSIOX AXD SUJIMARY 

The appearance and behavior in vitro of 
this fully differentiated ganglioneuroma is, 
as might be e.xpected, essentially similar to 


that of the non-neoplastic adult sympathetic 
ganglion and quite different from that of the 
sympathicoblastoma. an embryonic and mal- 
ignant type of sympathetic neoplasm. 

In addition to ganglion cells, the out- 
grow th of the ganglioneuroma contains many 
sheath and satellite cells, ^vhereas none of the 
sy mpathicoblastomas of our experience has 
shown any glial elements at all. It is possible 
that sympathicoblasts represent a stage of 
neural development prior to the segregation 
of glia from neurones. 

Though many of the ganglion cells depart 
from the normal picture in various wa\s. 
morphological differentiation generally ap- 
pears to be complete in the sections of the 
tumor. In the cultures the cells tend to be 
small and to show more variation in form 
than those of non-neoplastic ganglia, but 
those that migrate appear no less differen- 
tiated on the whole. The absence of melanin 
pigment from this tumor may be of interest. 
According to Kuntz, melanin pigment is pres- 
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Fig. 6. Matted processes of gatiglion cells. 
Bonin’s fixative, Bodian’s protargol method 
of silver impregnation. Sixteen days in vitro. 
(X 230.) 



Fig. 7. Ganglion cells with interlacing proc- 
esses. Bonin’s fixative, Bodian’s protargol 
method of silver impregnation. Sixteen days 
in vitro. (X 460.) 


ent in the newborn and during the early years 
of life, but it rarely appears in abundance in 
the young except in association \vith patho- 
logical processes. Although the sympathetic 
ganglion cells of adults often contain consid- 
erable melanin pigment, we have found that 
the cells that migrate and divide in vitro 
rarely contain more than a few granules of 
melanin and most frequently none at all. It 
may be that physiological conditions favor- 
able to multiplication of ganglion cells are 
relatively unfavorable to the accumulation of 
melanin. 

The ganglion cells of this tumor do not 
form a true contiguous tissue in vitro, as is 


the rule among sympathicoblasts. They do 
not, ho-wever, always remain entirely discrete 
and apart one from another like the non- 
neoplastic sympathetic ganglion cells; in 
some areas the processes of adjacent cells in- 
tertwine one with another to form a den- 
dritic brush or mat. It is not possible to clas- 
sify the processes of these cells as axons or 
dendrites, but it can be said that they arc 
somewhat more numerous and more branch- 
ing than those observed in cultures from non- 
neoplastic ganglia. This fact may contribute ^ 
to the often described inequality in numbers 
between ganglion cells and neurites in these 
tumors.'^ 
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AVAILABILITY OF GRANTS AND FELLOWSHIPS 

The Committee on Growth of the National Research Council, 
acting for the American Cancer Society, is entertaining applications 
for grants and fellowships. Applications for e.xtension of c.visting 
Grants in Cancer Research will be received until October i, appli- 
cations for new grants until November i. Final decision on applica- 
tions submitted during this period will be made in most cases soon 
after Februar)' i. Grants approved at this time ordinarily will be- 
come effective July i, 1949. 

Fellowship applications may be submitted at any time. Those re- 
ceived prior to November i will be acted upon by the Committee 
on Growth in December. Those received between November i and 
March i will be acted upon in April. Fellowships ordinarily will 
begin July i though this date may be varied at the request of the 
applieant. 

During the past year the American Cancer Society, Inc., on rec- 
ommendation of the Committee on Growth, has approved research 
grants and fellowships totaling over $2,000,000. 

Communications regarding grants and fellowships should be ad- 
dressed to Executive Secretar)', Committee on Growth, National 
Research Council, 2101 Constitution Avenue, N.W., W^ashington 
25, D. C. 



HISTOCHEMICAL STUDIES ON ABNORMAL GROWTH 
OF HUMAN ENDOMETRIUM 

1. Alkaline Phosphatase in Hyperplasia and Adenocarcinoma-^ 

^VILLIAM B. Atkinson, ph.d., and Saul B. Gusberg, m.d. 


H ISTOCHEMICAL studies have shown 
that endometrial alkaline phosphatase activ- 
ity in the normal cyclic woman and hormone- 
treated ovariectomized monkey depends upon 
stimulation by estrogen.^ It has been demon- 
strated that a high level of phosphatase ac- 
tivity is present in the surface and glandular 
epithelium of the estrogen-treated monkey 
and that subsequent treatment with proges- 
terone results in a diminution of the enzyme. 
Similarly, the endometrial phosphatase activ- 
ity is high during the proliferative phase of 
the human menstrual cycle, diminishes dur- 
ing the secretory phase, and disappears sev- 
eral days before the onset of menstruation. 

In a recent histopathological study, Gus- 
berg has presented evidence suggesdng a cor- 
relation between prolonged estrogen stimu- 
lation and the development of endometrial 
hyperplasia and adenocarcinoma in women. 

In vie\v of the above findings, the present 
study was undertaken to determine histo- 
chemically the amount and distribution of 
alkaline phosphatase in hyperplasia and 
adenocarcinoma of human endometrium. 

Materials and Methods 

The endometrial specimens included in the 
present investigation -were obtained by curet- 
tage performed for diagnostic purposes at the 
Sloane Hospital for Women. A part of the 
tissue was fixed immediately in chilled (5- 

From the Department of Anatomy and of Ob- 
stetrics and Gynecology, College of Physicians and 
Surgeons, Columbia University, and Sloane Hos- 
pital for Women, New York, N.Y. 

* This investigation has been aided by a grant 
from the Jane Coffin Childs Fund for Medical Re- 
search and by a grant recommended to the Ameri- 
can Cancer Society by the Committee on Growth 
of the National Research Council administered by 
Drs. Earl T. Engle and Howard C. Taylor, Jr. 

t Read at the thirty-ninth annual meeting of 
the American .Association for Cancer Research, 
Atlantic City, March 12, 1948. 
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10° C.) 80 per cent ethyl alcohol, the re- 
mainder in Zenker’s fluid. The Zenker-fi.xcd 
material tvas stained with hematoxylin and 
eosin for pathological survey. The tissue fixed 
in alcohol tvas dehydrated and imbedded in 
paraffin (56° C.) in the usual manner. Sec- 
tions cut at 7 microns were incubated in a 
I per cent sodium glycerophosphate solution 
buffered at pH 9 according to the technique 
for the histochemical demonstration of alka- 
line phosphatase.- A slight modification was 
introduced by the addition of 0.0 1 M mag- 
nesium sulfate to enhance the enzyme activ- 
ity. The incubation \vas carried out at 37° C. 
for one and one-half hours. The sites of phos- 
phatase activity \\’ere made visible by subse- 
quent treatment which results in the depo- 
sition of cobalt sulfide in small black particles. 
The sections were counterstained witli cosin 
and were mounted in clarite dissolved in 
white gasoline. 

Observations 

Endometrial Hyperplasia. Sixteen cases of 
cystic glandular hyperplasia and four cases 
of adenomatous hyperplasia were studied. 
The patients ranged in age from 23 to 62 
years; six of the women had passed the meno- 
pause. The presenting symptom in all cases 
was abnormal uterine bleeding. 

Alkaline phosphatase activity was present 
in all cases irrespective of menopausal status. 
As in the normal cyclic endometrium, the 
enzyme \vas limited to the surface and 
glandular epithelium. In contrast to normal 
tissue, however, the degree of activity varied 
considerably from one gland to another 
(Fig. I ) . In any individual specimen areas of 
marked activity may coexist \vith areas show- 
ing little or no phosphatase. The variation in 
enzyme activity appeared to be unrelated to 
the variation in glandular structure present 
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Fig. I. Cystic glandular hyperplasia. Alkaline phosphatase deposition moderately in- 
tense but variable. (X ^40.) Fig. 2. Adenomatous hyperplasia. Alkaline phosphatase 
deposition moderately intense but variable. (X ^40.) Fig. 3. Adenocarcinoma — uiell 
differentiated. Alkaline phosphatase deposition moderate and variable. (X ^40.) 
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in all hyperplastic cndometria, i.c., both 
normal-appearing and hyperplastic glands 
show all degrees of phosphatase activity. It is 
interesting to note that in glands containing 
alkaline phosphatase it was common to find 
the enzyme in the luminal secretion. 

No disccrnablc difl'crence from the enzyme 
pattern just described was found in the cases 
of adenomatous hyperplasia studied (Fig. 2). 

Endornetiial Cm cinoma. Twenty cases 
were studied in this group, the patients 
ranging in age from 33 to 67 years. Twelve 
women had passed the menopause. The tu- 
mors were divided into two groups on the 
basis of the usual pathological criteria of dif- 
ferentiation applied to adenocarcinoma. 

Differentiated Carcinoma. Sixteen of 
these seventeen specimens exhibited alka- 
line phosphatase activity. As in hyperplasia, 
the activity is confined to the epithelial ele- 
ments of the tumor and varied markedly in 
any single specimen from one area to another 
without reference to the degree of glandu- 
lar differentiation (Fig. 3). In general this 
group gave the impression of reduced activ- 
ity when compared with normal proliferative 
endometrium or the hyperplastic cndometria 
described above. The findings were similar in 
tumors occurring in either pre- or postmeno- 
pausal women. 

The single dift’erentiated tumor that exhi- 
bited no glandular phosphatase activity was 
unique in that it was obtained from a very 
young woman and was associated with a late 
secretory endometrium. 

Undifferentiated Carcinoma. All three 
specimens failed to show any significant alka- 
line phosphatase activity in the tumor cells 
(Fig. 4). Enzyme activity ^vas present in the 
endothelium of the small blood vessels. This 
phenomenon, seen in all normal and patho- 
logical cndometria, serves as an excellent 
technical control. 

Discussion 

The opportunity to study the activity of 
alkaline phosphatase histochemically in a 
series of endometria ^vith abnormal growth 
was of interest since it offered a demonstrable 
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Fig. 4. Adenoem cinoma, undiffctciili- 
ated. Alkaline pliosjdiatasc absent in 
tumot cells. fX 140.) 


tissue constituent that could be utilized in 
correlative studies of prcmalignant and malig- 
nant endometrial lesions. 

The variation in enzyme activity in hyper- 
plastic endometria is notable in that it le- 
scmblcs the histopatliological observations of 
the variation and the focal activity in any 
endometrial hyperplasia. However, these vari- 
ations in histological and enzymatic activity 
do not coincide in the tissue. It is interesting 
to note the presence of alkaline phosphatase 
in all hyperplastic specimens, even those ob- 
tained from \vomcn long past the menopause. 
One may speculate on the role of estrogenic 
stimulation in the development of these late 
hyperplasias and also on possible sources of 
such estrogen. However, \vc ha\'c not under- 
taken any metabolic studies of estrogen se- 
cretion to attempt correlation with the re- 
ported tissue activities. 

The inverse relationship between alkaline 
phosphatase activity and histological tumor 
activity suggests that this enzyme picture is 
not a simple manifestation of growth. It is 
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significant that the greater the diflferentia- 
tion, the greater is tumor participation in 
normal environmental phenomena, ^vhereas 
anaplastic adenocarcinomas no longer appear 
to respond with respect to this enzyme. The 
analogy to the endocrine-enzyme-tumor rela- 
tionship in the prostate appears close. 

The role of estrogen in the development of 
endometrial carcinoma has not been conclu- 
sively demonstrated although it has been sug- 
gested by clinical observations. One may- 
think of endometrial alkaline phosphatase as 
a possible indicator of such endocrine activ- 
ity, but the proof of this hypothesis lies be- 
yond the scope of this present ^vork. It is pos- 
sible that the histochemical demonstration of 
alkaline phosphatase in these endometrial 
growth abnormalities may be related to other 
metabolic activities of these tumors that are 
without steroid significance. 


Summary 

Alkaline phosphatase activity has been 
studied histochemically in a series of hyper- 
plastic and carcinomatous human endo- 
metria. The enzy-me has been found in all 
cases of hyperplasia, the amount and distri- 
bution varying without relation to either the 
degree of hyperplasia or the menopausal 
status of the patient. On the other hand, in 
adenocarcinoma, a definite inverse relation- 
ship exists beUveen the degree of tumor ac- 
tivity, as judged by the usual histopatholog- 
ical criteria, and the over-all phosphatase ac- 
tivity. In undifferentiated carcinomas the 
tumor cells contain little or no enzyme: as in 
hy-perplasias, differentiated tumors exhibit 
variable phosphatase activity that is unre- 
lated to either the morphological patterns 
within the individual tumor or the meno- 
pausal status of the patient. 
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1 — iVER since the demonstration in 1930 
by Kennaway and Hieger that i, 2, 5, 6-di- 
benzanthracene, a pure chemical compound, 
is capable of producing cancer, there has 
been a great deal of interest and work in the 
field of chemical carcinogenesis. The isolation 
and characterization of 3, 4-benzpyrene as 
one of the carcinogenic agents of coal tar by 
Hieger^^ and by Cook and Hewett, in 1933, 
stands as one of the milestones in this field, 
and tied in the researches on occupational 
skin cancers with the ever-increasing activity 
in the study of the carcinogenic hydrocar- 
bons. This ^vork was carried on chiefly by 
Cook and Kennaway in England and Fieser 
and Shear in America, by whom a very large 
number of related compounds were synthe- 
sized and tested for carcinogenic activity. As 
the synthetic activity was at its height, a 
series of investigations were launched with 
the aim of elucidating the mode of action of 
these substances. This work has mostly been 
concerned with the three compounds, i , 2, 5, 
6-dibenzanthracene, 3, 4-benzpyrene, and 20- 
methylcholanthrcne, and centered about stu- 
dies of the distribution, metabolism, and 
effect of these substances on the biochemical 
and physiological environment of the cell, 
epidermis, and the animal as a whole. 

The analytical technique that has been em- 
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ployed in the researches on the distribution 
and metabolism of these carcinogens makes 
use of their characteristic fluorescence or ab- 
sorption of ultraviolet light. It is tliis fluores- 
cence that made possible tlie isolation of 
benzpyrene from coal tar. In the case of di- 
benzanthracene, the compound with tvhich 
we are concerned in the present work. Bcren- 
blum and KendaF and Chalmers’’ in 1934 
found that after a few weeks, no carcinosren 
could be detected at the site of injection into 
the breast muscle of fowls. Hieger,^^ in 1936, 
showed that dibenzanthracene administered 
subcutaneously to rats was retained for longer 
periods at the site of injection, whereas Ber- 
enblum and Kendal- demonstrated tliat 
there was a more rapid disappearance after 
intraperitoneal administration and were un- 
able to detect any carcinogen in tlie feces. In 
the same year, Chalmers and Peacock showed 
that a distinct fluorescence could be detected 
in the bile of mice following the intravenous 
injection of an aqueous colloid of mcthylcho- 
lanthrcnc and benzpyrene, \vhereas no such 
effect was observed \vith dibenzanthracenc. 
Lorenz and Shear were able to detect an ap- 
preciable quantity of dibenzanthracenc in 
tumors produced six months after a single 
subcutaneous injection in lard. 

In 1937, a significant advance in the 
knowledge of the metabolism of dibenzan- 
thracene ^vas made ^vhen Levi and Boyland 
reported the isolation from rabbit excreta of 
a compound that tliey characterized as be- 
ing a dihydroxydibenzanthracene; in 1939 
Dobrincr, Rhoads, and Lavin^®-^^ isolated a 
different dihydro.xy compound from the urine 
and feces of rats and mice. This latter com- 
pound ^\’as shown by tlie synthesis of Cason 
and Fieser to be 4^, 8'-dihydroxydibenzantlira- 
cene. It is of interest to note that several 
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phenolic metabolites of benzpwene have been 
isolated and characterized. 

R. N. Jones and Jones, Dunlap, and Gogek 
have made careful attempts, using ultraviolet 
spectroscopy as their analytical tool, to ob- 
tain a complete balance of elimination and 
retention of dibenzanthracene and its phe- 
nolic metabolite following subcutaneous and 
intraperitoneal administration. However, they 
were usually able to account for only about 
one-third of the dose. Since only the intact 
pentacyclic aromatic ring system gives the 
characteristic fluorescence and ultraviolet ab- 
sorption, it has been concluded by all work- 
ers in this held that there must be some more 
deep-seated degradation that occurs in the 
body to account for the complete disappear- 
ance of most of the carcinogen following 
various modes of administration. 

With the availability from the U. S. 
Atomic Energy’ Commission of the long-lived 
radioactive isotope of carbon, we decided to 
undertake a reinvestigation of the distribu- 
tion and metabolism of a carcinogenic hydro- 
carbon. It was hoped that a suitably labeled 
compound could be traced by following the 
radioactivity through the mouse, that this 
could be done with greater simplicity and 
accuracy than by the optical methods, that 
quantitative recoveries might be made, and 
that hitherto unknown metabolites might be 
discovered. All of these hopes have now been 
realized. 

Dibenzanthracene was the compound 
chosen for this investigation because a suit- 
able synthesis was available, because a con- 
siderable body of data on its metabolic be- 
havior was already in the literature, and be- 
cause it is a symmetrical molecule that can 
be labeled in a symmetrical position, which 
might simplify the problem of identify’ing un- 
known metabolites. Accordingly, the sy’nthesis 
of dibenzanthracene labeled in the 9 and 10 
positions with Ci4was carried out by Heidel- 
berger, Brewer, and Dauben. 

Apparatus and Methods 

Each mouse ivas injected with a known 
amount of dibenzanthracene and placed in a 
metabolism cage for the duration of the ex- 
periment. The cage was swept with a con- 
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tinuous stream of air that was bubbled 
through a tower filled ^rith sodium-hydro.x- 
ide solution to trap expired carbon dioxide. 
Urine and feces were collected at periodic 
intervals, and at the appropriate time the 
mouse was sacrificed and dissected. The cage 
was washed with benzene and rvater. The 
specimens were kept frozen until assayed for 
radioactivity. 

The respiratory carbon dioxide rvas pre- 
cipitated as barium carbonate, filtered, dried, 
weighed, plated, and counted with a thin 
mica-window Geiger-Miiller counter accord- 
ing to the method of Dauben, Reid, and 
Yankwich. An aliquot of the urine specimens 
was plated and counted directly', and checked 
occasionally by combustion. The feces and 
the tissue or organ samples were burned in 
o.xygen in a standard organic combustion 
train. The carbon dio.xide rvas absorbed in 
sodium hydro.xide, which was treated as de- 
scribed for the respiratory carbon dioxide. 
These samples were burned without drying 
in order to avoid the loss of volatile organic 
substances, and because adequate sampling is 
impossible under these conditions, the entire 
specimen was combusted in all cases. The 
total radioactivity of each sample was deter- 
mined in this rvay, and was calculated as a 
percentage of the activity in the initial dose. 
The over-all error in each determination is 
less than 5 per cent and radioactivity cor- 
responding to I gamma of dibenzanthracene 
can be determined with this accuracy. 

In those e.xperiments in which the total re- 
covery of radioactivity was low, it is believed 
that the loss occurs by leakage from injection 
sites and from small accumulated errors in 
individual assays, rather than from gross 
errors or losses during the assays.* 

Distribution of Radioactiitty 

Following Intravenous Injection. The di- 
bcnzanthracene was administered intraven- 
ously as an aqueous colloid, i ml. being in- 
jected into the tail vein of each mouse. It 
was prepared as follows: 0.5 mg. of diben- 

* For these analyses we are deeply indebted to 
Mrs. Sally Brown, Mrs. Martha Kirk, Mrs. Mar>- 
Spilman, Mrs. Marion Perkins, Miss Mary Lee, 
Mrs. Beverly Dandliker, Mrs. Yvonne Stone, and 
Miss Martha Landefeld. 
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zanthracene is dissolved in 0.3 ml. of redis- 
tilled acetone, and this solution rapidly 
pipetted through a very fine orifice under the 
surface of i ml. of water in a centrifuge tube. 
A ver)' finely dispersed colloid is formed; the 
acetone is removed by bubbling a stream of 
air through the mixture, which is then made 
isotonic with 20 mg. of glucose. The colloid 
prepared in this way is usually stable for sev- 
eral days. 

Table i summarizes the data obtained 


ary excretion is small compared \sith the 
amount found in the feces. In one mouse, a 
large mammary carcinoma, already present 
took up a small amount of radioacti\it)-. but 
this ^vas considerably less than was found in 
the liver. However, it is evident that by this 
mode of administration there is little absorp- 
tion of dibenzanthracene into the system, but 
that it is rapidly eliminated. 

Table 2 shows that there is an extremelv 
rapid initial uptake of the colloidal substance 


Table i 


RECOVERY OF DIBENZANTHRACENE 



Experiment 3 

Strain A mouse $ 
wt. 17 grn. 

0.4.2 mg. colloid given 
intravenously 

24 hrs. 

Experiment 3 

Strain A mouse 5 
wt. 27.6 gm. 

0.341 mg. colloid given 
intravenously 

48 hrs. 

Wt. wet 
tissue 

Total 

counts/ 

min. 

% of 
dose 

Wt. wet 
tissue 

. Total 
counts/ 
min. 

%o/ 

dose 

Dose 


28,300 



22,800 


Respiratory carbon dioxide 

1 1.908 

15 

0.05 

19-19 

<100 

<0.4 

Urine 


92 

0.32 


1770 

7.76 

Feces 


1590 

5-62 


9150 

40.0 

Gastrointestinal tract 







and contents 

2.432 

25,200 

88.7 

2.643 

3330 

14.6 

Liver 

1. 197 

975 

3-47 

1.718 

2610 

11.4 

Salivary glands 

0.078 

73 

0.26 

0-053 

196 

0.86 

Lymph nodes 

0.017 

0 

0 

0.105 

96 

0.42 

Spleen 

0.128 

0 

0 

0.261 

0 

0 

Seminal vescicles 

0.278 

0 

0 

0-159 

0 

0 

Body fat 

0.155 

0 

0 

0.288 

0 

0 

Skin and hair 

2.792 

0 

0 

3-274 

0 

0 

Muscle 

1.008 

0 

0 

2.002 

0 

0 

Bones 

4-494 

0 

0 

5.602 

0 

0 

Brain 

0.364 

0 

0 

0.392 

0 

0 

Lungs 

O.IOI 

104 

0-37 

0.155 

87 

0.38 

Blood plasma 

0.296 

88 

0.31 

0.181 

130 

0.57 

Blood cells 

0.226 

0 

0 

0.252 

0 

0 

Kidneys 

0.223 

0 

0 

0.348 

130 

■ 0.57 

Heart 

0.080 

0 

0 

O.IOI 

452 

1.98 

Mammary carcinoma 




2.767 

1 180 

4.90 

TOTAL RECOVERY 


28,100 

98.8 


19,300 

84-5 


from mice sacrificed twenty-four and forty- 
eight hours after intravenous administration 
of the dibenzanthracene colloid. Essentially a 
quantitative recovery of the dose has been 
found, in contrast to all previous work. This 
indicates that degradation products, if 
formed, are detected by their radioactivity, 
whereas fluorescence or ultraviolet absorption 
spectra are not adequate for this purpose. 

There is an insignificant amount of radio- 
activity in the respiratory carbon dio.xide; 
most of the activity is found either in the 
feces or the gastrointestinal tract. The urin- 


Table 2 

INITIAL STEPS IN DISTRIBUTION 

0.5 Mg. of Aqueous DBA Colloid Injected 
Intravenously 



'A hr. 

% of dose 

I A hr. 

24 hr. 

Liver 

89- 

82. 

3-5 

Spleen 

1-9 

2.3 

0 

Plasma 

0.24 

O.IO 

0 

Red cells 

1. 00 

0.71 

0 

Intestinal contents 
and feces 

1-9 

7-6 

94 - 

Lungs 

0.43 

0 

0.37 

TOTAL 

RECOVERY 

94-7 

97-0 

98.8 
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by the liver and the early appearance of ac- 
tivity in the intestinal contents. There is a 
measurable blood level in the early period, 
and the activity is more closely associated 
with the red cells than with the plasma, 
which may be a surface adsorption phe- 
nomenon since the material is in colloidal 
form. The presence of radioactivity in the 
lungs is in accord -with the observations of 
Lorenz and Shimkin made -ivith methylcho- 
lanthrene, and may explain the induction 
of pulmonary' tumors following repeated in- 
travenous injections of these carcinogens. 

It seemed reasonable that the elimination 
must occur through the bile, although Chal- 
mers and Peacock failed to detect any fluor- 
escence in the bile of mice after intravenous 
administradon of dibenzanthracene colloids. 
A bile fistula was performed on a mouse 
through which a glass cannula was inserted 
into the bile duct; this ^vas then tied off so 
that all of the bile was removed and col- 
lected. Mice so treated live for about twenty- 
four hours. Table 3 shows strikingly that fecal 
eliminadon following intravenous adminis- 


Table 3 

BILE DATA FROM INTRAVENOUSLY 
INJECTED COLLOID 


% Total Activity Given, 24 Hours 



Normal 

Mouse 

Bile- 

Fistula 

Mouse 

Feces 

Stomach & 

5.62 

0 

contents 

4-'5 

0 

Intestines 

0 

0 

Intestinal 



contents 

48.30 

0 

Bile 

none 

53-2 

TOTAL 

58.1 

53-2 


tration of dibenzanthracene colloid takes 
place exclusively through the bile. 

Following Administration by Stomach 
Tube. Table 4 shows the distribution of ac- 
tivity twenty-four and forty-eight hours after 
administration of dibenzanthracene as an 
aqueous colloid and also dissolved in tri- 
caprylin. Each mouse was dissected and 
burned completely, as shown in Table i, but 
the only organs listed here are those contain- 
ing significant amounts of activity. 

E 4 


ADMINISTRATION BY STOMACH TUBE 


Experiment 7 

A strain mouse i 
wt. 28.5 gm. 

0.5/7 mg. in tricaprylin 

24 hrs. 

Experiment 2g 

A strain mouse 6 
mt. 35 gm. 

0.452 mg. in tricaprylin 

48 hrs. 

Wet 

weight 

Counts/ 

min. 

% of 
dose 

Wet 

weight 

Counts/ 

min. 

% of 
dose 

Dose 

34,600 



30,300 


Urine 

556 

1.66 


1,310 

4-32 

Feces 

13,800 

39-9 


22,500 

74-4 

Stomach and "I 2.490 



0.376 

79 

0.26 

contents 1 

17,200 


1.052 

0 

0 

Intestines [ 


50.0 

1.204 

0 

0 

Intestinal contents J 1.745 

1,150 

3-32 

I -558 

0 

0 

RECOVERY 

32,700 

94 9 


23,900 

79.0 


Experiment 8 
A strain mouse o 
wt. 18.3 gm. 
0.530 mg. in colloid 
24 hrs. 


Experiment 27 
A strain mouse ,3 
“'L 33-5 gm- 
0.380 mg. in colloid 
48 hrs. 



Wet 

Counts/ 

% of 

Wet 

Counts/ 

% of 


weight 

min. 

dose 

weight 

min. 

dose 

Dose 


35,500 



25,400 


Urine 

Feces 


0 

0 

48.8 


580 

20,600 

2.3 

81.0 

Liver 







Stomach and j 

0.299 

5,360 

15-1 

0.449 

220 

0.9 

contents 1 

L 0.922 

1,064 

3.00 

t.STi 

0 

0 

Intestines I 

, 1-568 

5,170 

14-5 

2-159 

0 

0 

Intestinal contents! 

1.087 

0 

0 

1.766 

0 

0 

RECOVERY 



8 r .4 


21,400 

84.2 
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It it plain that the radioactive substances 
are eliminated almost exclusively in the feces, 
so rapidly that there is no detectable activity 
in the intestines and intestinal contents forty- 
eight hours after administration. There seems 
to be little difference in the fate of the diben- 
zanthracene whether administered as a col- 
loid or in tricaprylin, and there is no evi- 


each mouse ■was dissected completely, but 
only the organs containing significant 
amounts of radioactivity are listed. Figure i 
shows the rate of elimination of activity in 
the feces. The dotted line represents one 
mouse, and the solid line, another. The rates 
are entirely self-consistent for each individual 
mouse, but there is a difference in the elimin- 


Table 5 

INTRAPERITONEAL INJECTION 


Each Mouse Received 1.0 




Total urine eliminated o 

Total feces eliminated o 

Contents of peritoneal cavity 70.5 

Stomach and contents 0.46 

Intestines 1.77 

Intestinal contents 5.45 

Liver o 

Body fat 5.2 

Kidneys 0.36 

Carcass 0.24 

RECOVERY 86. 


mg. of Dibenzanthracene in 0.30 cc. Tricaprylin 


iVz 

fistula 


o 

o 

63.2 

0.63 

2-9 

7-5 

2.5 

0.63 

0.16 

o 

83- 


% of dose 


2 

3 

6 

7 (days) 

1.26 

0.85 

1. 14 

3 9 

8.6 

24.2 

35-6 

74- 

39-3 

32-2 

254 

11.8 

0.46 

1.82 

0.48 

0.89 

2.9 

4.04 

6-9 

5-6 

5-> 

6.9 

2.6 

0.85 

2.2 

3-9 

5-5 

4-5 

3-6 

3-4 

1-9 

1. 1 

0.67 

0.41 

0.36 

0 

0 

5-4 

74 

9-3 

70. 

87. 

100. 

108. 


dence, aside from small amounts of activity 
in the liver and urines, that any appreciable 
quantity of material is absorbed into the body 
following this mode of administration. 

Following Intiapeiitoneal Injection. The 
results of a series of mice injected intraperi- 
toneally with a solution of dibenzanthracene 
in tricaprylin is shown in Table 5. Again, 
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X • • • Accumulated amount of elimination 
in feces, mouse A. 

«... Accumulated amount of elimination 
in feces, mouse B. 

A • . . Retention in peritoneal cavity, 6 mice. 
Fig. I. Elimination in mice injected intra- 
peritoneally with i mg. dibenzanthracene in 
tricaprylin. 


ation rates of the two mice. The dashed 
line represents the retention of radioactivity 
in the peritoneal cavity, and on this cuive 
each point represents a different mouse, but 
again within tlie limits of individual varia- 
tion, the results are consistent. This figure 
also shows that the activity disappears from 
the peritoneal cavity at a faster rate than it 
is eliminated in the feces. 

A mouse with a bile fistula was given an 
intraperitoneal injection of dibenzanthracene. 
As Table 6 shows, there is a much smaller 
amount of activity found in tlie bile by this 
mode of administration than by the intra- 
venous route, and this biliary elimination 
represents only a relatively unimportant pro- 
portion of the total fecal elimination. 

Our data on retention in the body are in 
qualitative agreement with those of Bercn- 
blum and Kendal,- but whereas they were 
unable to detect any fluorescence in tlie feces, 
we find these to be the principal route of 
elimination of radioactivity from tlie peri- 
toneal cavity. The detection of activity in the 
carcass (a term which includes all parts of 
the mouse not otherwise specifically men- 
tioned in Table 5) is in agreement with tlie 
results of Jones, Dunlap, and Gogek, who 
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Table 6 

BILE DATA FROM INTRAPERITONEAL 
INJECTION IN TRICAPRYLIN 


% T Dial activity given 
t 8 hrs. 

Feces 

none 

Stomach and contents 

0.63 

Intestines 

2.9 

Intestinal contents 

7-5 

Bile 

0.36 

TOTAL 

1 1.4 


found an appreciable quantity of dibenzan- 
thracene in the carcass fourteen days after 
intraperitoneal injection in tricaprylin. 

A comparison of the intestines and the in- 
testinal contents shows that, at first, there is 
more radioactivity in the contents than in the 
intestines themselves, whereas by the sixth 
day there is more activity in the intestines 
than in the contents. Since the weights in- 
volved are approximately the same, the 
values of total radioactivity are roughly pro- 
portional to the specific activities. This obser- 
vation suggests the possibility that the radio- 
carbon compounds are eliminated in the 
feces by direct passage across the intestinal 
walls, and that absorption into the rest of the 
body takes place through the intestines. At 
present, however, there is not sufficient evi- 
dence to permit any definite conclusions to 
be drawn about the actual mechanism of ab- 
sorption or elimination following this mode 
of administration. 

Retention of RADroACTi\TTy 

Following Subcutaneous Injection. There 
is considerable evidence that dibenzanthra- 
cene is retained for fairly long periods at the 
site of subcutaneous injection in fatty sol- 
vents. R. N. Jones found 36 per cent of 
the dibenzanthracene injected subcutane- 
ously in olive oil after eight weekly injections 
to two rats, and Hieger^^ sho^ved qualita- 
tively that dibenzanthracenes administered in 
lard to rats ^vas detectable for various periods 
of time after injection, depending on the 
dose. Berenblum and Shoental have sho-im 
that the rate of elimination of benzpjrene 
from the mouse follo\ving a single subcutane- 
ous injection in sesame oil is constant. 
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■We have given a series of mice a single 
subcutaneous injection of dibenzanthracene 
in tricapty-lin, have sacrificed them period- 
ically and burned and assayed the entire 
region of the site of injection. The results 
showing the rate of disappearance from the 
site are sho%\’n in Fig. 2. They indicate a 



Fig. 2. Rate of disappearance from site of 
subcutaneous injection in tricaprylin. 


fairly rapid elimination during the first week, 
after which a constant slo\ver rate is main- 
tained. Each point of the curve represents a 
single mouse, and there is relatively little in- 
dividual variation. 

The feces of one mouse were collected dur- 
ing the first week following subcutaneous in- 
jection; the results showm in Fig. 3 indicate 



Fig. 3. Accumulated elimination in feces 
from subcutaneous injection in tricaprylin. 

that again fecal elimination is the means of 
removal of dibenzanthracene from the mouse. 
There appears to be a more rapid elimina- 
tion during the first two days, and then a 
steady rate is maintained. In this mouse 57 
per cent of the radioactivity remained at the 
site, and hence the total recovery in this ex- 
periment is 8g per cent. This is in qualitative 
agreement with R. N. Jones who has de- 
tected small amounts of dibenzanthracene in 


258] 


CANCER July 1948 


the feces of rats that had received massive 
subcutaneous doses of dibenzanthracene. 

Retention in Tumors Produced by Diben- 
zanthracene. In an important investigation, 
Lorenz and Shear sho\ved that tumors pro- 
duced six to eight months after a subcutane- 
ous injection of dibenzanthracene in lard 
still contained substantial quantities of diben- 
zanthracene. 

To date, we have obtained six tumors that- 
were produced by single subcutaneous injec- 
tions of the radiodibenzanthracene dissolved 
in either tricaprj'lin or mouse fat. These 
tumors ^vere dissected when large, were ho- 
mogenized, and an aliquot assayed for radio- 
activity. Table 7 shows the results obtained. 


been expressed as radioactiwties. This radio- 
activity was introduced into the mouse in the 
9 and 10 carbon atoms of dibenzanthracenc 
but the assays only show tlie presence of these 
labeled carbon atoms and give no informa- 
tion whatever about the compounds into 
which tliey are incorporated. There is abso- 
lutely no justification to assume that the 
radioactivities obtained in this study repre- 
sent unchanged dibenzantliracene; tlicv 
merely show the presence of tlie carbon atoms 
originally situated in the carcinogen— these 
may be in completely different compounds 
by the time the assays are made. 

It must also be emphasized that our results 
are in no \s'ay contradictoty- to the earlier 


Table 7 

RADIOACTIVITY IN TUMORS PRODUCED BY DIBENZ.\NTHRACE\E 


Time 
( mos.) 

Solvent 

Tumor 

Cis/min. 

’’c 

6 

Mouse fat 

Spindle-cell sarcoma 

1250 

3-7 

10 

Mouse fat 

Spindle-cell sarcoma 

980 

2-9 

4 /a 

'I'ricapr)-lin 

Hyperkeratosis of the skin with early 
squamous-cell carcinoma 

1460 

5-75 

6 

'Iricaprylin 

Hyperkeratosis of skin with early sub- 
cutaneous spindle-cell sarcoma 

745 

1.2 

6 

Tricaprylin 

Spindle-cell sarcoma 

5700 

9-25 

8 

Tricaprj’lin 

Spindle-cell sarcoma with marked hy- 
alinization 

4000 

7.8 


There is considerable variation among indi- 
vidual mice, and the activity retained de- 
pends upon the solvent used, but in ever)- 
case there is an appreciable amount of activ- 
ity present. The lower of the values obtained 
from the tricaprylin experiments corresponds 
fairly closely with those predicted by extra- 
polation of the curve in Fig. 2. The higher 
values do not seem beyond tlie range of the 
individual variations that one might expect 
in that curve. There is no evidence to suggest 
any difference between the rate of incidence 
of tumors in these experiments and in the 
controls, ivhich were given equivalent doses 
of nonradioactive dibenzanthracene.* 

Discussion of Results 

In the foregoing discussion all results have 

* We are greatly indebted to Dr. Michael Shim- 
kin and Dr. Isabella Perry for the histological 
e.xamination of these tumors. They report that 
none was markedly different from the usual tumors 
induced by subcutaneous injection of dibenzan- 
thracene."’^ 


work done in this field. In these pret-ious in- 
vestigations the only available analytical 
techniques were fluorescence and ultraviolet 
spectroscopy, which in order to show the con- 
nection, require the presence of tlie poly- 
cyclic hydrocarbon ring system in essentially 
unaltered form. The ver)- loiv quantitative 
recoveries of dibenzanthracene and diliy- 
droxydibenzanthracene administered under 
a variety of conditions have always been 
correctly interpreted^’ -> 
meaning tliat some deep-seated alteration of 
the molecule has taken place during its meta- 
bolic course. The fact that we obtain essen- 
tially quantitative recoveries of the adminis- 
tered dose does not in any way imply su- 
perior technique, but only that the analytical 
tool that we have used permits the tracing of 
any and all substances originally derived 
from the dibenzanthracene containing the 
labeled carbon atom, is capable of higher 
precision, and is free from such errors as 
those introduced by light-absorbing substances 
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present in the tissues. The evidence for the 
metabolic degradation of dibenzanthracene, 
together with some of the chemical charac- 
teristics of these metabolites, will be presented 
in the accompanying paper. 

The absence of radioactivity in the carbon 
dioxide of respiration is clear proof that the 
dibenzanthracene is not metabolized in such 
a way that the 9 and 10 carbon atoms appear 
in any of the common biochemical intermedi- 
ar)' metabolites (acetate, pyruvate, citrate, 
glucose, etc.), since these substances are 
known to be very rapidly oxidized; if they 
were present even in minute amounts, there 
^vould be an appreciable radioactivity in the 
respiratory carbon dioxide. 

The results we have obtained show that in 
general the carcinogen is eliminated as rap- 
idly from the body as each mode of admin- 
istration \vill permit, and that relatively little 
is absorbed into the body. The major route 
of elimination in all cases is through the 
feces; urinary excretion is of relatively minor 
importance. As nearly as can be deduced 
from the evidence now at hand, the mouse 
treats the carcinogen as a to.xic substance and 
handles it pretty much as would be physio- 
logically expected depending on the mode of 
administration. In the process of elimination, 
the compound is drastically degraded, pos- 
sibly as a detoxication mechanism. There is 
no apparent tendency for the substance to 
concentrate within a short period of time in 
neoplasms already present in the animal. 

Although there are no noticeable effects 
from the radiation of the labeled carcinogen, 
it seemed desirable to attempt to calculate 
their radiation dose in an experiment. For 
this ^^’e have chosen the case of a subcutane- 
ous injection in tricaprj'lin, in which the sub- 
stance remains at the same site over relatively 
long periods of time. 

Calculation of the Irradiation Dose in the Tissue 
Immediately Surrounding a Subcutaneous Injec- 
tion of I mg. of Dibenzanthracene in 0.3 cc. of 
Tricaprylin. 

sp. act. of dibenzanthracene = 67,000 cts/ 
min./mg. = 1.14 X 10° dis./min. 

average energy of G14 beta = 0.050 Mev. 

1. 14 X 10“ dis./min. X 5 X io‘ ev./dis. X 
1.6 X I o-^'ergs/ev. = 9.1 X 10— ergs/min. 

I day = 1440 minutes 

So the intensity of radiation from the DB.A is 
1.31 X to" ergs/day 


Now there are 0.083 ergs/mg. of tissue/r 
r = g — roentgen equivalent 
So the total possible intensity of radiation 
1-3 X io=_ 

= 0.083“ ~ 


Consider the drop of tricapr>'Iin subcutane- 
ously as a sphere 

Volume = 0.3 cm.° Radius = 0.42 cm. 

Surface area = 2.2 cm." 

The i absorption thickness of 5 of 0x4 = 
0.0025 ‘Tn. 

and the half range is 0.013 cm. 


Let us calculate the amount of irradiation re- 
ceived by the tissue of i thickness immediately 
surrounding the sphere of tricapr)-lin. 

The effective radiation can only come from the 
depth of the range of the C14 beta ray, and under 
these conditions 90% of the radiation is lost by 
self-absorption, and hence 10% is effective. 

0.420 — 0.026 = 0.394 = radius of sphere — 
whole range 

V = 4/3 :: .(0-394)’ = 0-255 cm.= 

Volume of irradiating segment = 0.300 — 
0.255 0.045 cm.'’ 

Surface area X i thickness = 0.0055 cm.’’^ 
5.5 mg. of tissue immediately surrounding the 
sphere that is receiving J of the radiation. 
i is the directional factor. 


Dose = 

i Intensity X effective radiation 
X irradiating volume 

svt. of tissue X total volume 


1570 X 0.1 X 0-45 
5.5 X 0.300 X 2 


= 2.1 r/day 


Thus the total irradiation received by the 
tissue immediately surrounding the droplet, 
as calculated from Fig. 2: 

1 day 2.1 r 
7 day 1 0.0 r 
35 day 47-0 r 
180 day 83.0 r 
CO day 84.0 r 


For comparison, in tracer experiments with 
radioactive phosphorus, a single mouse is 
regularly given doses of 16 r/day or 140 r in 
twenty days over the entire body, with no 
perceptible biochemical or other changes. If 
one considers the relative weights involved in 
the comparison, it will be seen that in the 
latter case the mouse is receiving, with no 
observable effects, a total irradiation of about 
7000 times that of the dibenzanthracene 
mouse. 


Summary 

Dibenzanthracene, labeled in the g and 10 
positions with C14, has been administered to 
mice intravenously and by stomach tube as 
an aqueous colloid, and intraperitoneally, 
subcutaneously, and by stomach tube in tri- 
caprydin solution. 

The distribution of radioactivity in the 
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mice at various time intervals after adminis- 
tration of the carcinogen has been deter- 
mined. 

The radioactive substances are rapidly 
eliminated, largely through the feces, and or- 
dinarily very little material is absorbed. The 
distribution and rate of elimination depends 


upon the mode of administration. 

There is an appreciable quantit)- of radio 
activity m tumors produced several month! 
after a single subcutaneous injection of diben 
zanthracene. 

There appear to be no detectable effect 
from the irradiation of the labeled carcinogen. 
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THE METABOLIC DEGRADATION IN THE MOUSE OF 
DIBENZANTHRACENE LABELED IN THE 9 AND 10 
POSITIONS WITH CARBON 14- 

Charles Heidelberger, ph.d., Martha R. Kirk, a.b., and Mariox S. Perkixs, b.s. 


Jn the accompanpng paper/° studies of 
the distribution of radioactivity following the 
administration of dibenzanthracene labeled 
in the 9 and 10 positions with C14 have been 
described. In contrast to all earlier reports, a 
virtually quantitative recover)- of the dose 
administered has been accomplished. This is 
because all substances derived from the car- 
cinogen and still containing the labeled car- 
bon atoms may be traced by following the 
radioactivity, whereas the spectroscopic or 
fluorometric methods of analysis previously 
used are capable of directly detecting only 
those metabolites that maintain the intact 
pentacyclic aromatic ring system. This non- 
quantitative recover)' of carcinogen and ap- 
parent disappearance have always been inter- 
preted ■*> ’’ as being due to metabolic degra- 
dation of the compound to other substances 
%vith noncharacteristic absorption spectra or 
fuorescence. Levi and Boyland in 1937 re- 
ported the isolation of a dihydrox)’dibenzan- 
thracene from rabbit urine, and Dobriner, 
Rhoads, and Lavin, in an extremely thor- 
ough study of the excreta of various animals 
given dibenzanthracene subcutaneously, iso- 
lated another compound from the urine and 
feces of rats and mice, which ivas proved to 
be 4', 8'-dihydrox)'dibenzanthracene. In spite 
of a ver)’ extensive fractionation of excreta. 
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bile, intestinal contents, and whole mice, 
these investigators were unable to detect any 
other absorption spectra that appeared to be 
derived from the administered dibenzanthra- 
cene. Yet only a small percentage of the 
original material could be accounted for. 

It was decided to reinvestigate the problem 
of metabolic degradation using the radioac- 
tive carcinogen. Since it has been shown^® 
that most of the radioactivit)- is found in the 
excreta, a systematic study was undertaken in 
order to gain some information about the 
types of substances produced as degradation 
products, and to contrast and compare the 
patterns of metabolism of the dibenzanthra- 
cene when administered by different routes. 
Accordingly, we have submitted to chemical 
fractionation urines, feces, biles, subcutaneous 
injection sites, and tumors produced by the 
labeled carcinogen chemically. In these frac- 
tionations the radioactivity was determined in 
each step, and it \vas found immediately that 
the compound is degraded to several sub- 
stances, some highly water-soluble that are 
chemically ver)- different from the original 
material, and must involve some deep-seated 
changes in the molecule. It is not surprising, 
then, that spectroscopic methods failed to de- 
tect these substances, for even if new bands 
were observed there could be no definite 
demonstration that these originated from 
metabolites of dibenzanthracene. 

AVater-soluble derivatives of dibenzanthra- 
cene have been reported as having been ob- 
tained by photochemical oxidation of the 
compound in benzene solution. Boyland and 
Boyland in 1934 studied the effect of these 
substances on various enz)'me systems, and 
Allsopp and Szigeti have determined their 
absorption spectra and tested them for carci- 
nogenicity. AVe have found that the products 
of photo-oxidation of dibenzanthracene are 



Make alkaline; add carrier DBA; 
extract with benzene 



Fig. I. Extraction of original sample. 
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different from the water-soluble materials 
produced by metabolism in the mouse. 

Experimental Methods 

In order to compare the type and extent 
of metabolic degradation of dibenzanthracene 
fol]o\ving various modes of administration to 
mice, these’ samples were collected; feces, 
urine, and bile from animals given the carcin- 
ogen intravenously as an aqueous colloid 
and intraperitoneally in tricaprylin; feces and 
urine after stomach-tube administration in 
tricaprj'lin; feces and injection sites following 
subcutaneous injection in tricaprj’lin ; and 
tumors induced by the labeled dibenzanthra- 
cene. The bile samples were collected 
throughout one day, and the total urine and 
feces, three days after administration. These 
specimens ivere then subjected to the extrac- 
tion procedure shown in Fig. i. 

The feces were dried at 70° in vacuum, 
ground to a fine powder, and the radioactiv- 
ity determined after combustion of an al- 
iquot as described previously.^® An aliquot of 
the urines was plated directly, a little dilute 
sodium hydroxide added to the remainder, 
and the ivater removed as the azeotrope dur- 
ing the prolonged benzene extraction. Biles 
were evaporated to dnness after an aliquot 
was plated directly and a trace of alkali 
added. Injection sites and tumors were ho- 
mogenized, and the activity determined by 
combustion of a sample. A little alkali was 
added, and the water removed as the azeo- 
trope during the benzene extraction. 

The liquid-solid extractions were carried 
out in small flasks fitted with reflux con- 
densers; the liquid-liquid extractions were 
performed entirely in centrifuge tubes, the 
upper layer being removed with a pipette. 
The radioactivity of both fractions was de- 
termined in all cases, so that a constant check 
was maintained on total quantities, and losses 
might be spotted immediately. Moreover, this 
procedure furnished partition coefficients for 
each step, information ver)’ valuable for at- 
tempts at complete chemical identifications. 

The radioactivities of solid samples were 
determined after combustion, as described 
previously.^® Liquid samples ivere plated di- 


rectly* and counted ivith a thin-^vindow 
Geiger-Miiller counter. The empty plate was 
mounted on a rotating turntable with a blast 
of hot air from a hair dry'er directed upon it. 
An aliquot of the solution to be measured 
was slowly expelled, by means of a sj-ringe, 
from a micropipette onto the rotating plate 
in such a way that the solvent evaporated 
immediately and the residue was spread 
evenly on the plate. Because the weight of 
sample on the plate seldom exceeds a few 
tenths of a milligram, the self-absorption of 
the y2-particle may be neglected. The accur- 
acy of this method is not so great as that ob- 
tained when barium carbonate is mounted, 
but the advantages of speed, convenience, and 
the fact that the sample is not destroyed 
make this technique ideal for the type of 
work described here. The total e.xperimental 
error on each sample did not exceed 10 per 
cent — substantiated by the excellent recov- 
eries in the e.xtraction experiments. This 
method also makes it possible to gain consid- 
erable information about the organic chem- 
istry of labeled compounds on the microgram 
scale. It is, of course, unsuitable for the assay 
of volatile compounds. 

A summaty’ of the results obtained in the 
extraction experiments is showm in Table i. 
These are expressed as counts per minute 
and as percentage of the radioactivity in the 
original sample. The total counts recovered 
are also expressed as the number of milli- 
grams of dibenzanthracene to which the 
radioactivity would be equivalent. It is quite 
evident from casual inspection of these data 
that dibenzanthracene is ver^' extensively 
metabolized by the mouse to other substances 
differing widely from the original carcinogen 
in chemical characteristics. However, in order 
to gain more detailed information as to the 
chemistry of the various fractions, each was 
subjected to further examination. 

Dibenzanthracene. The dibenzanthracene 
was determined by means of carrier tech- 
nique. A knoira amount of nonlabeled diben- 
zanthracene was added during the fractiona- 
tion and was crystallized from the benzene 

* This technique was derised by Dr. A. 
Benson of these laboratories. 
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solution. It \vas purified by two recrystalliza- 
tionsj one from acetic acid, and the other 
from benzene. The dibenzanthracene was 
combusted and its radioactivity determined. 
Under these conditions this radioactivity 
could only originate from the labeled car- 
cinogen, so that this furnishes an extremely 
accurate and sensitive method for the quan- 
titative determination of nonmetabolized, 
labeled dibenzanthracene on the microgram 
scale. 

The benzene solution from which the di- 
benzanthracene was crystallized contained no 
other labeled compounds, because activity 
measurements on this solution always cor- 
responded closely to the aetivity of the total 
dibenzanthracene. 

Fraction B. This fraction contained or- 
ganic material that was probably unconju- 
gated, since it was obtained by very mild 
treatment. This was also the fraction that 
would contain dihydroxydibenzanthracene if 
not conjugated. Unfortunately, none of this 
compound was available for use as carrier. 
Figure 2 represents an attempt to gain fur- 
ther information about its chemical compo- 
nents. It shows that there was acidic material 
present that was e.xtracted by bicarbonate. 
However, further extraction of the organic 
phase with alkali did not remove more ac- 
tivity, indicating that no phenolic compounds 
^vere present in this mixture. Furthermore, a 
very considerable amount of activity was 
present in this fraction that was not e.xtracted 
with acid or alkali. This neutral material was 
not dibenzanthracene, for no radioactivity 
was found in carrier dibenzanthracene added 
to the solution. Evidently, it was some neu- 
tral metabolite that had not been taken up 
in the original benzene extraction. 

In order to detect dihydroxydibenzanthra- 
cene with more certainty, the esperiment 
shown in Fig. 3 rvas carried out. Fraction B 
was acetylated under the conditions described 
by Cason and Fieser, and the mixture was 
made alkaline and extracted with ethyl ace- 
tate. The activity remaining in the aqueous 
phase was derived from acidic material. The 
ethyl-acetate layer was hydrolyzed rvith alkali 
and re-extracted ^vith ethyl acetate. There 
was radioactivity in the alkali this time. 


which was taken up in tlic organic solvent 
after acidification. This represented phenolic 
material and was probably dihydro.xydiben- 
zanthracene, although there was no further 
evidence on this point. This fraction only ac- 
counted for 15 per cent of the radioactivity 
in fraction B, or 2.7 per cent of the activity 
in the entire feces sample. Again a consider- 
able amount of neutral material was found 
that was not affected by drastic acid and al- 
kaline hydrolysis. 

Fraction C. This fraction appeared to con- 
sist of some extremely water-soluble organic 
substances together with some less soluble 
material that was conjugated -vvith u'ater- 
solubilizing groups. Fraction G was split by 
hydrolysis into fractions D, E, and F. Pro- 
cedure I was an alkaline hydrolysis, proce- 
dure 2, an acid hydrolysis, as indicated in 
Table i and Fig. i. Fraction D contained the 
substances that were conjugated with solubil- 
izing groups, and was acidic in nature, for 
most of the activity was extracted from the 
ethyl acetate by alkaline solution. The radio- 
active components of fraction E t\’erc in trul)’ 
water-soluble form, even after rather drastic 
hydrolytic treatment. They were not e.xtractcd 
by ethyl acetate from the aqueous phase at 
acidic or basic pH’s or at neutrality. Fraction 
F tvas a solid that appeared after hydrolysis 
and carried considerable activity. The solid 
must have been a component of the urine or 
feces, since several milligrams of material 
were invariably obtained, whereas the radio- 
activity it carried generally corresponded to 
only a few micrograms of compound. The 
solid was usually soluble in alkali, as was the 
radioactive component, but this varied from 
sample to sample, and little progress has yet 
been made in the separation of the radioac- 
tive compounds from this solid carrier. Thus, 
the chemical nature of this fraction is not 
clearly known, although it appears to be 
acidic, and yet is not extracted by organic 
solvents. 

Fraction G. After the removal of fractions 
B and C, the solid residue from the original 
sample, when boiled with water, gave frac- 
tion G. This, like E, consisted of truly water- 
soluble material together with some substance 
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Boil to dr>ncss; reflux with acetic 
anhydride and sodium acetate; de- 
compose vv'ith water; cool, make 
aU.aline; extract with clh>l acetate 





Boil to dryness; 
r( flux with o.l N 
sodium hydroxide; extract 
with ethyl acetate 


lt,„l with i.o N sodium 
iwlroxide; extract with 
. t'i\l acetate 



Acidify ; 
extract uith 
cthvl acetate 


" 1 . 

Bthyl .\cetate 



Boil with 1.0 N 
sulfvtric acid; extract 
with ethyl acetate 




^ 

Aqueous 


Ethyl Acetate 

0 


1320 



47% 
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that was rendered soluble by conjugation. 
Further processing of this fraction is shown 
in Fig. 4; similar results were obtained from 
several other samples. 'Again, troublesome 
solids were eneountered that have not been 
further characterized. These results indicate 
that the ethyl-acetate fraction is ver)- similar 
to the acidic material of fraction B. If the 
organic compound containing the labeled 
carbon is the same, however, it was present 
in conjugated form in fraction G, since it had 
been made water-soluble. It also appears that 
the water-soluble fraction after hydrolysis is 
the same as fraction E. These points of simi- 
larity cannot be completely confirmed until 
the final identification of the compounds in 
these fractions has been accomplished. 

Fraction H. Boiling the solid residue from 
fraction G with alkali yielded fraction H. It 
contained acidic and water-soluble substances 
that were released by alkaline hydrolysis and 
were probably conjugated with proteins and 
other solid material. Further processing of 
this sample is shown in Fig. 5; the results cor- 
respond closely with those obtained by simi- 
lar treatment of other samples. Again, ethyl 
acetate did not c.xtract any radioactivity from 
the water-soluble fraction whether the solu- 
tion was basic, acidic, or neutral. The dis- 
tribution of activity of the alkaline e.xtract 
of the ethyl-acetate solution suggests that this 
fraction might contain acidic material very 
similar to that found in other ethyl-acetate 
fractions, such as B and D. The precipitate, 
formed on acidification of the original solu- 
tion, was partially dissolved in alkali; on 
reacidification, an appreciable amount of 
radioactivity was e.xtracted by ethyl acetate. 

Fraction 1 . In some samples radioactivity 
was still present in the residue from the al- 
kaline extraction, fraction H. When this resi- 
due was refluxed with dilute sulfuric acid, no 
activity appeared in the aqueous phase. How- 
ever, when the residue \vas then extracted 
with alkali, radioactivity appeared in the 
aqueous solution. This activity represents 
acidic compounds that are possibly conju- 
gated with protein or other material in such 
a way that they are hydrolyzed by acid and 
not by base. 
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Figure 6 . At the kind suggestion of Dr. 
James Cason, who called our attention to the 
fact that dihydrox\-dibenzanthracene is very- 
unstable in acidic solution, the e.xperiment 
shown in Fig. 6 was carried out to determine 
whether some of the ‘‘metabolites” encoun- 
tered in the previously described work might 
have arisen from the phenolic compound as 
an artifact during the isolation procedure. 

The feces sample was acetylated before 
further processing in order to protect any di- 
hydro.xydibcnzanthracenc that might be pres- 
ent, then treated with ethyl acetate to ex- 
tract fraction i. This was then hydrolyzed 
with alkali and re-extracted with ethyl ace- 
tate. Carrier dibenzanthracene was added to 
this fraction; after purification, it was found 
that 6.5 per cent of the activity was due to 
the unchanged carcinogen. This represents 
i.6y of compound. Fraction 2 was acidified 
and extracted with ethyl acetate; fraction 3 
contained phenolic material, probably dihy- 
droxydibcnzanthraccne. 

The solid precipitate, fraction 4, was re- 
flu.xed with alkali, and the residual solid, 
fraction 5, was not further investigated. The 
aqueous solution was acidified, e.xtracted with 
ethyl acetate, and re-acetylated. Further proc- 
essing resulted in various fractions of which 
number 8 is phenolic in nature. Thus, frac- 
tions 3 and 8, which account for almost 14 
per cent of the radioactivity' in the entire 
specimen, are phenolic in nature; fractions 
7, 9, and 10 contain 31 per cent of the ac- 
tivity and are water-soluble. Fraction 5 was 
not further investigated, but in the light of 
other experiments, it very likely consists of 
water-soluble substances in conjugated form. 
This appreciable amount of phenolic material 
is greater than has been previously observed 
in other investigations and in our other ex- 
periments, and indicates that some of the 
degradation products may have arisen from 
a phenolic compound (probably dihydroxy- 
dibenzanthracene) during the isolation pro- 
cedure. 

Metabolic Degradation Followtng Dif- 
ferent Modes of Administration 

Intravenous Administration. It is apparent 
from Table i that dibenzanthracene admin- 


Fraction G 

Feces from Intravenous Injection 
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Fig. 4. Extraction of fraction 
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istcrcd by intravenous injection of the aque- 
ous colloid \vas very extensively degraded, 
since only 5.6 per cent and 4.0 per cent of 
the radioactivity in the feces and urine re- 
spectively was due to dibenzanthraccne itself. 
These activities correspond to 1 1 and 0.77 
of the carcinogen. It is clear from the data 
for the bile, that the liver is one of the sites 
of degradation, because tliere is only 26 per 
cent of dibenzanthraccne radioactivity in tire 
sample and it has already been shown*” that 
there is immediate uptake of the radioactive 
compounds by the liver which then empties 
them into the bile. Since it has also been dem- 
onstrated that the only source of radioactivity 
in the intestinal contents is derived from tlie 
bile, it is evident that further degradation 
takes place in the intestinal tract, because the 
quantity of nonmetabolized carcinogen in 
the feces is considerably smaller tlian in the 
bile. It might be surprising that such a large 
and insoluble molecule could be eliminated 
through the kidneys and appear in the urine, 
but similar obseiwations have been made by 
spectroscopic metliods.** It is possible, how- 
ever, that this may have arisen because of 
contamination of the urine by tlie feces, since 
it was impossible to prevent these excreta 
from coming into contact with each other 
under the conditions of our experiments. The 
B fraction contains considerably more ac- 
tivity in the urine and feces than does the 
bile. The absence of an H fraction in the bile 
probably indicates only that the metabolite 
does not conjugate with the components of 
the bile. 

Stoinach-Tiihc Administration. There is a 
considerably larger amount of unchanged di- 
benzanthracene in tlie feces (45 per cent) by 
tliis route than by the otliers, but only 4.5 per 
cent of the radioactivity in the urine sample 
can be accounted for as dibenzanthracene. 
This probably indicates that the intestinal 
tract is not so efficient as the liver in me- 
tabolizing the compound. The majorityof tlie 
water-soluble material in the feces is bound 
in some ivay (fraction H), whereas in the 
urine most of tlie activity appears in fraction 
C and is in a less conjugated state. However, 
the degradation in these cases must take 
place exclusively in the gastrointestinal tract. 


Jntrapcritoncal Administration. There is 
vciy extensive metabolism of dibcnzantlira- 
cene administered intraperitoncally. but die 
exact mechanism of absorption and elimina- 
tion by this route is by no means clear Is 
yet. The B fractions of tlie urine and bile are 
unusually high, and tliere is a verj- appreci- 
able I fraction in the feces. The ven- small 
amount of dibenzantliracene eliminated in 
die feces ( i.q per cent) is in accord wiUi die 
observations of Berenbluni and Kendal, ivho 
were unable to detect any dibenzandiracenc 
fluorescence in feces collected from mice dint 
had been given the compound intraperitone- 
ally. 

Subcutaneous Administration. Fractiona- 
tions performed on tlie sites of subcutaneous 
injection after one week and diree mondis 
show that tliere is no appreciable degrada- 
tion of the dibenzanthraccne. It has already 
been demonstrated tliat most of the radio- 
activity lost from tlie site appear in die feces, 
and fractionation of tlie feces indicates a veiy 
substantial metabolism of tlie compound 
(only 1 1 per cent of tlie radioactivity is due 
to the carcinogen). Thus it appears that die 
dibenzantliracene leaves tlie site of subcu- 
taneous injection intact, but is dien degraded 
during the process of elimination from the 
body. 

Tinnors Induced by the Labeled Carcino- 
gen. Several tumors, induced by die radio- 
active dibenzandiracenc, have been fraction- 
ated to determine the extent of degradation. 
(For the per cent of injected radioactive ma- 
terial in diese tumors see Table 7 in die ac- 
companying paper.*”) There appears to be a 
considerable individual variation among diesc. 
In three of the tumors more than 90 per cent 
of the radioaedvity ivas due to unchanged di- 
benzanthracene. However, it is striking that 
in two of die tumoi's, die carcinogen had 
been extensively degraded (only 15 per cent 
and 54 per cent of die activity was due to 
dibenzandiracene) . Since there is no evi- 
dence that under normal conditions any deg- 
radiation occurs at die site of subcutaneous 
injection, these results suggest diat neoplastic 
tissue is capable of degrading die carcinogen, 
whereas normal tissue cannot. Obidously, 



Fcccs Following Intraperitoneal Injection 
1640 (0.025 mg. DBA) 

Reflux with acetic anhydride and sodium acetate. 
.\dd water, and extract with warm ethyl acetate. 



Fig. 6. Extraction to determine whether some “metabolites” encountered pri 
might have arisen from the phenolic compound as an artifact. 
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Fig. 7. Photo-oxidation of dibcnzanthraccnc. 
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more experiments must be done before this 
point can be settled. 

Photo-oxidation of Dibcnzanthracene. La- 
beled dibenzanthracene was photo-oxidized 
in benzene solution by exposure for one hour 
to a mercur^’-vapor arc, according to the pro- 
cedure of Allsopp and Szigeti. The resulting 
mixture was processed in almost the usual 
way, except that fractions B and C were not 
obtained, and fraction G was a bicarbonate 
extraction. The products were unstable, for 
when fractions G and H were acidified and 
ivarmed, as shown in Fig. 7, radioactive car- 
bon dioxide was eliminated. There was also 
an appreciable loss of over-all activity when 
alkaline solutions were concentrated at at- 
mospheric pressure, suggesting perhaps that 
volatile neutral substances were formed dur- 
ing the reaction. These observations suffice 
to prove that the ivater-soluble metabolites 
are not closely related to the photo-o.xidation 
products, because the former never exhibit 
this instability. 

Discussion of Results 

Evidence has been presented proving that 
dibenzanthracenc is metabolized by the 
mouse into at least four substances, and some 


speculations as to the sites of this degrada- 
tion have been advanced. It is possible that 
a small amount of these compounds is pro- 
duced as an artifact from dihydro.xydiben- 
zanthracene during the isolation procedure. 

The fact that unchanged dibenzanthracene 
is found in tumors six to eight months after 
their induction is interesting; it had previ- 
ously been demonstrated spectrophotometri- 
cally by Lorenz and Shear. This observ'ation, 
it must be emphasized, does not throw any 
light on the problem of whether the original 
hydrocarbon is the true carcinogen, or 
whether some metabolite is. In view of the 
increasing body of evidence-’ that only 

very' minute quantities of carcinogenic hy- 
drocarbons are required to initiate the irre- 
versible process that leads to the tumor, the 
fact that appreciable amounts of dibenzan- 
thracene are found in the tumor is of little 
more than academic interest. Indeed, it seems 
likely that the metabolic degradation de- 
scribed here is merely a detoxication process 
quite unrelated to the initiation of cancer. 

This work is being continued with the aim 
of elucidating the structures of these meta- 
bolites, and the various fractions described 
are being tested both for carcinogenic and 
tumor-regressive properties. 
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THE ROENTGENOGRAPHIC APPEARANCE OF RENU 
CANCER METASTASIS IN BONE 

RonicRT S. SiiKRMANj M.ix, and T. Arthur Pearson, m.hA 


D URING tlio courso of our routine work 
it occurred to us that renal cancer metas- 
tatic to hone niigiit occasionally ])rcscnt cer- 
tain unique characteristics in llie roentgeno- 
gram. 'Fo test tlie value of tin’s imjjression 
we have studied the material available at 
Memorial Hospital from the standpoint of 
roentgen-ray diagnosis. 

Thi.s consists of thirly-.si\- proved cases of 
renal cancer nuTastascs in hone that have 
adequate roentgenograi^hic coverage. Each 
case had at least one pathological report in- 
dicating renal cancer origin, based on ti.ssue 
from the primary tumor, from the metastasis, 
or in certain instances from both. The patho- 
logical diagnosis might have come from the 
surgical s| 5 eeimen or biopsy, aspiration bio|).sy, 
or ])ost-mortein specimen. If biopsy of a 
metastasis were reported as eancc'r, indicative 
of renal origin, and if. in addition, pyclo- 
graphic evidence of renal tumor were con- 
clusive, the ca.se was accei)ted. Similarly, if 
a renal cancer were remo\’ed and metastases 
^vcrc subsequently revealed in the bones, the 
case was included. In no iuslauce does diag- 
nosis rest on roentgcnographic evidence alone. 

Early studies on metastases to bone from 
renal cancer were made by Scudder and Gib- 
son and Bloodgood. The latter, in comment- 
ing on 2‘adiographic appearance, slated that 
the lesion was always destructive without any 
element of pi'oduction, and that thei'c wei'c 
no roentgenographic findings that din'eren- 
tiated “hypernephroma” from any other 
form of skeletal carcinomatous metasta.se.s. 

More recent reports were made by Cope- 
land, Fort, Gillies, Tunier and Jafl'e, Merger 
and Sauer, and Abe.shouse. ^Vhen the radio- 
graphic, appearance was commented ujjon. 

From the Dep.m-tmont of Diapno.stic .Rociitgcn- 
oloRV, Memorial Hospital, New S’oik, N. Y. 

* .A.s.si.statit Radiologi.sl, New York Ilo.spital, New 
York, N. Y. 

Received for publication, February 20, t948. 


renal cancer metastases in bone \vcre held 
to be generally osteolytic and to show no 
specific, features. Recently Fried collected 
eighty-seven cases of renal cancer from the 
files of Montefiore Hospital: 45 per cent, or 
thirty-nine cases, had metastasized to bone. 
In 43 per cent of these thirty-nine, the in- 
volvement was solitary. Fried stated that the 
osseous lesions were always destructive, raivlv 
produced new bone. He was chiefly interested 
in i-oentgen-ray treatment and i-eportcd little 
if any local symptomatic improvement, and 
occasionally growth continued in spite of 
radiation. 

Clinical Fe.\tures 

Twenty-three of our thirty-six cases weiv 
in men, thirteen in women. The ago range of 
the patients was from 27 to 70 ycai-s. In 
twenty-eight, the fii'st symptom that was re- 
sponsible for the initial visit to the physician 
was the disease in bone. Pain was the out- 
standing complaint in thirty-two cases. In 
twenty-one, localized .swelling was revealed. 
Four patients had pulsating tumors. 

Ten patients had had a renal cancer re- 
moved previously. The time inten-al between 
the nephrectomy and the appearance of the 
metastasis varied as follows: one, one month: 
four, one year: one, two and one-half ycais: 
one, three veal's; two, six veal's; one, ten 
years. 

The Pathological Laboratories of Me- 
morial Hospital made the following diag- 
noses; ndcnocarciiioma. renal type, twenty- 
five cases; renal carcinoma, six: "hyperne- 
phroma,” three: embryonal carcinoma, two. 
No correlation between the cell U'pe and the 
roentgenographic appearance of the iiietas- 
tascs ivas evident. 

A primary bone tumor was diagno.sed 
clinically in thirteen patients, osteogenic sar- 
coma being the most frequently suspected. 
Other clinical diagnoses were endothelioma. 
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angioma, cancer of the lung, parotid tumor, 
Brodic’s abscess, myeloma, and “cyst.” Four- 
teen cases were diagnosed as metastases. 
Some patients came to the hospital with the 
correct diagnosis previously established. In a 
number no clinical diagnosis was offered. 

Eighteen cases were diagnosed roentgeno- 
logically as metastatic. An additional four 
M-erc described simply as “bone destruction” 
while some were called “malignant tumor.” 
There were four cases, however, in -which 
the roentgcnographic diagnosis was osteo- 
genic sarcoma. There were instances in which 
diagnoses of m)cloma, hemangioma, and 
even giant-cell tumor and bone cyst were 
offered. In no instance w-as the diagnosis of 
renal cancer metastasis made on the basis of 
the roentgenographic appearance alone. 

The number of incorrect diagnoses, both 
clinical and roentgenographic. and even the 


occasional indeterminate pathological report, 
emphasizes a difficulty that, in our experi- 
ence. is not usually encountered in metastases 
secondars' to primars" cancer in breast, lung, 
prostate, or less common sources (Fig. i ) . 
In fact, amputation has been done on a mis- 
taken diagnosis of primary^ bone tumor. This 
difficulty is probably due not only to our 
failure, in the past, to appreciate the varied 
appearance of renal cancer in bone, but also 
to the tendency of this form of primary 
growth to remain silent, the relatively slow 
rate of grmvth of some renal cancers, and 
the rather high percentage of “solitary” me- 
tastases. It is hoped that the present study- 
will improve our roentgenographic diagnoses 
in the future. 

Roentgenographic Diagnosis 
In attempting to determine the roentgeno- 



Fig. I. Cancer metastasis in an unusual site diagnosed clinically 
and radiographically as carcinoma of the antrum. A qualified 
pathological report of angiosarcoma of bone on biopsy was given. 
Autopsy proof of renal primary tumor followed. 
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Fig. 2. A, Lytic tyfie cancer metastasis in the shaft of the humerus with 
pathological fiactiae. After roentgen-ray treatment the fracture healed. 
The metastasis now lesembles the septate form. This is an instance of c.v- 
ceptional i espouse to roentgen-ray treatment. 


giaphic appearance of renal cancer meta- 
static to bone, we intend to follow the more 
or less standard plan that we pursue in mak- 
ing a roentgenographic diagnosis in any case 
of bone tumor. This system recognizes, as the 
logical and productive approach, the need 
to analyze each of the basic features that may 
be encountered. 

The following information derives from 
an examination of the earliest roentgenogram 
available in each instance. Later on, subse- 
quent negatives \vere studied to note the ef- 
fects of growth and of treatment as the case 
might be. 

Based upon roentgenographic evidence, 
twenty-one of the thirty-six cases \vere “soli- 
tary,” i.e., only a single metastasis was re- 
vealed in the roentgenograms. In the fifteen 


instances where t\vo or more tumors were 
seen, the largest or most significant tumor 
was described, because it had been found 
that all the metastases in any one case i\erc 
fundamentally alike. 

Location in Skeleton. The twenty-one in- 
stances of solitary metastases were distributed 
as follows: 


humerus 

4 

maxilla 

I 

pelvis 

4 

skull 

I 

femur 

3 

rib 

I 

spine 

2 

scapula 

I 

mandible 

2 

tibia 

I 


fibula I 


In the fifteen patients showing two or more 
areas of metastases an equally diffuse distri- 
bution in the skeleton was encountered. It is 
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“ differentiated in Uvo tumors arising in the 
maxilla. There was no instance of subperi- 
osteal cancer metastasis noted in this ma- 
terial. 

Symmetry in Bone. This term refers to the 
position of the tumor relative to the long 
axis of the bone in both sagittal and lateral 
projections and applies specifically to tumors 
in the tubular bones. There were nineteen in 
which symmetry' could not be determined. 
Of the remainder, fifteen were symmetrically 


Fig. 3. Patchy type of cancer metastasis 
showing an unusual degree of periosteal re- 
action for kidney cancer metastasis. 


evident that there is no significant site of 
predilection for renal tumor metastases to 
bone in this series. 

Location in Bone. By this we refer to the 
part of bone involved, i.c., epiphysis, meta- 
physis, or diaphysis. Application of this fea- 
ture is limited to the tubular bones. There 
were fifteen cases in ^\•hich the lesion was in 
a long bone. Of these, three were in mid- 
shaft, ten toward the ends, and two at the 
ends, i.e., in the former epiphyseal areas. 

Site of Origin. It is usually possible to de- 
termine whether a tumor arises from the cor- 
tical or the medullary portion of a bone. In 
thirty-four of the thirty-six cases, the me- 
dulla was thought to be the site of origin. 
Cortical and medullary origin could not be 


Fig. 4. Septate type of cancer metastasis in 
the distal portion of the shaft of the femur. 
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positioned and two were not. In the tubular 
bones, therefore, symmetry is to be expected 
in renal tumor metastases. 

Direction of Giowth. Many times it is pos- 
sible to postulate the growth direction of tu- 
mors occurring in bones. Some tend to travel 
and extend within the bone itself, while oth- 
ers may break out of the bone relatively early 
and expand in the periosseous structures. 
There were twenty tumors in ^vhich no clear 
distinction between these two different 
courses of growth could be discerned. In 
twelve, gro\vth seemed to occur principally 
within the bone, and in four there was an 
early or pronounced tendency to grow out- 
^^’ard, beyond the bone. 

Gcneial Configination. The over-all shape 
of a bone tumor may be one of its important 
rocntgenographic characteristics. In deter- 
mining shape, both the osseous and the peri- 


osseous part of the lesion must be considered 
and both sagittal and lateral views are neces- 
sary to reconstruct three dimensional aspects. 
Only a general statement pertaining to shape 
is indicated; terms such as spherical, oval, 
and fusiform are sufficiently informative. 
There sverc three cases with spherical metas- 
tases, three ^vith fusiform, and twent)--seven 
with oval metastases. There ^vere three in- 
stances in which the general configuration 
could not be determined with assurance. It 
seems that an oval shape is the one to be c.\- 
pected in renal cancer metastases in bone. 

Destiuction and Production in Medullary 
Bone. In judging the degree of destruction 
and production, the density of the normal 
neighboring bone ^vas used as the basis of 
comparison. Calcification and the formation 
of normal or abnormal bone %vere considered 
productive changes. Destruction of medul- 



Fig. 5. An unusually large metastasis of the septate type in the ilium. 
This is to be differentiated from the “solitary” form of myeloma. 
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Fig. 6. Septate form in the distal portion of 
the shaft of the femur. 

lary bone was present to some degree in each 
of the thirty-six cases. In seventeen, it was 
unaccompanied by any productive change: in 
sixteen, destruction predominated over vary'- 
ing degrees of productive change, \vhile in 
three destruction and production were con- 
sidered to be about equal in degree. In no 
tumor did production predominate. Destruc- 
tion of bone is thus seen to be a constant find- 
ing in renal cancer metastases. In thirty-three 
of the thirty-six cases it ^vas present to a 
greater degree than productive change. In 
no case was production the outstanding 
feature. 

Pattern. Eighteen tumors had no internal 
pattern whatsoever (Fig. 2 A). In an addi- 
tional nine there were either a few scattered 
indefinite calcific flecks or a few sketchy in- 
complete septa within the area of destruction. 
These t%venty-scven cases ^vere designated 
the lytic-pattern tumors. 

In three cases, the pattern of the tumor 


showed fine patchy areas of destruction 
around which there seemed to be nearly nor- 
mal-appearing bone. “While these were pre- 
dominantly destructive lesions, the total 
amount of destruction was relatively small 
compared to the tumor area (Fig. 3). This 
pattern was called the patchy Uq^e. 

There were six tumors in which the struc- 
ture was unusual. These were characterized 
by large, well-formed, coarse. hea\w septa 
running through the area of destruction. 
These si.x cases were designated as the sep- 
tate type (Figs. 4, 5, and 6) . 

Boundary. The boundaiy- of a tumor in- 
cludes all portions, both osseous and perios- 
seous. The border in these tumors varied 
from indistinct to clear-cut. Except for the 
fact that the periphery of these lesions 'vas 
generally more apparent than is the case for 
metastases in general, no further significance 
could be attached to this feature. 

Cortex. Destruction of the cortex was 
found in vaiy'ing degrees in thirty'-five of the 
cases. In one there was evidence indicating 
slight cortical e.xpansion. The destruction 
varied from a tiny area of erosion to large 
areas of cortical bone loss. Cortical destruc- 
tion appears to be another rather constant 
feature for this type of cancer metastasis. 

Periosteum. In thirty-one instances in this 
series there \vas no periosteal reaction evi- 
dent on the initial roentgenograms. In sev- 
eral of these thirty-one, however, periosteal 
reaction would not be expected to show, for 
instance, in those lesions in the vertebrae or 
in the maxilla. A reaction of the periosteum 
did occur five times, in three of which the 
change was graded as moderate and in two 
as minimal. In these fiv^e cases there was a 
perpendicular type of reaction tince and a 
parallel type four times, the two forms being 
recognized simultaneously in one instance. 

Periosseous Mass. A mass extrinsic to the 
bone was formed in twenty-nine cases. In 
seven the mass was small, in fifteen it was 
moderate in size, and in seven it was de- 
scribed as large. In general, the size of the 
soft-tissue mass was related to the size of the 
osseous part of the tumor, so that in those 
called “moderate periosseous mass” the area 
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of bone involvement and the size of the soft- 
tissue mass \vere approximately equal. 

Joint Changes. Occasionally tumors occur- 
ring at or near a joint can cause changes in 
the joint that may be of value in formulat- 
ing a roentgenographic diagnosis. “Syno- 
vitis” and growth into or even across a joint 
are examples of such findings. There \vas 
no evidence of “synovitis” in this group. 
None of the large body joints showed any 
significant effect. 

Pathological Fiactiiic. There were four- 
teen pathological fractures in this series. In 
several tumors the bone was so destroyed 
that any semblance of continuity had van- 
ished, but the general alignment did not seem 
essentially disturbed. The fractures were 
found in the spine and in the tubular bones. 
In one case several fractures were present. 
There was a single instance in which a patho- 


logical fracture had healed well under 
roentgen-ray treatment (Fig. 2 

Rate oj Giowth. In eleven cases it was 
possible to make some estimate of the rate 
of gi-owth. All had received \-ar\-ing amounts 
of roentgen-ray treatment, so tliat there is 
no case in \\’hich growtli uncomplicated bv 
any outside factor can be judged. 

Obser\^ation periods varied from se\-eral 
montlis to t\vo years in one instance, the 
average time being around eight inontlis. 
There \vas only one tumor in tliis group that 
did not seem to have grown during tlic ob- 
servation period, in spite of the fact tliat all 
had received roentgen-ray treatment. One 
seemed to enlarge by about 10 per cent in 
two years, and there were two otliers that 
appeared to gi'ow at about tliis rate. One of 
tlie most rapidly enlarging lesions became 
five times larger in an eight-montli period. 



Fig. 7. Predominantly lytic type of metastasis but zeith suf- 
ficient septa foimation to zvaiiant suggesting renal origin. 
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The average rate \vould seem to be a 50 per 
cent growth in five to seven months in spite 
of roentgen-ray treatment. In all cases the 
treatment was in moderate amounts, averag- 
ing about 1500 r (air dose) to each of two 
fields. No significant alteration in the charac- 
ter of the tumor in the roentgenogram could 
be attributed to the growth effect alone. 

Effect of Irradiation. The general effect of 
roentgen-ray treatment on the growth of the 
tumor has been mentioned in connection 
with the size of the lesion revealed in the 
roentgenogram. There are certain smaller 
changes that have been seen occasionally in 
the roentgenogram. In four cases more septa 
appeared as a result of roentgen-ray treat- 
ment. One pathological fracture healed after 
treatment. In five no effect was evident on 
production or destruction nor on the pattern 
of the tumor. As noted before, nine continued 
to enlarge in spite of treatment. 

These findings indicate renal cancer me- 
tastatic to bone shows somewhat varying 
growth rates; that moderate amounts of 
roentgen-ray therapy exert little if any effect 
on the growth of this lesion ; and finally, that 
a few cases may show slight treatment re- 
sponse in the roentgenogram, in the form of 
more septa. 

Size. The smallest metastasis to bone meas- 
ured about I cm. in diameter and repre- 
sented one of many similar areas of cancer 
metastases. The largest tumor was 22 by 18 
cm., and the average about 10 cm. 

Summary 

This study indicates that metastases in 
bone from renal cancer show practically con- 
stant features of medullary origin, oval con- 
figuration, destruction of medullary and cor- 
tical bone, and the formation of a periosseous 
mass. There -were no metastases in which 
production e.xceeded destruction in degree. 
^Vhcn occurring in tubular bones, the posi- 
tion of the metastasis was always symmetri- 
cal or nearly so. The boundary' of the me- 
tastasis can best be described as being fairly 
apparent in many cases. Pathological frac- 
tures occurred in about half the cases. A 
pciiosteal reaction was infrequent. The 
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growth rate seemed to vary' considerably, and 
most metastases showed little or no effect 
roentgenographically following moderate 
amounts of roentgen-ray treatment. There 
was no significant predilection for any bone 
nor for any particular part of a bone. 

It seems possible to divide bone metastases 
from renal cancer into three roentgeno- 
graphic ty'pes: the l>'tic, the septate, and the 
patchy. The lytic svas the most common, be- 
ing found in twenty-seven cases; the septate, 
in six; and the patchy, in three. The lytic 
form is characterized by a predominance of 
medullary and cortical destruction over pro- 
ductive change; the septate, by appro.ximatcly 
equal degrees of production and destruction 
with an internal pattern made up of dense 
septa forming loculations; the patchy form 
is evidenced by fine patchy areas of medul- 
laiy bone destruction. Generally speaking, 
the l>'tic and the patchy t}'pes constitute the 
roentgenographic appearance c.xpected in 
the majority of cancer metastases in bone, 
while the septate form was sufficiently dis- 



Fig. 8. Lytic type of metastasis containing a 
few septa. 
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Fig. 9. Lytic type of metastasis in unusual 
location. A little peiiosteal reactiori and a 
feiv septa arc present. 


tinctive to warrant assuming renal cancer to 
be the primary tumor. 

Five of the twenty-seven lytic cases showed 
septa formation in a minor degree (Figs. 7, 
8, 9). True, the septa were delicate, indis- 
tinct, and incomplete, and the prominence 
of medullary and cortical bone destruction 
meant that these five cases had to be classi- 
fied in the lytic group. However, their re- 
semblance to the septate form suggests that 
it might be justifiable to relate their origin 
to renal cancer. 

Differential Diagnosis 

The purely lytic types of renal cancer me- 
tastases have nothing specifie in their roent- 
gcnographic appearance to distinguish them 
from metastases of other origin. The differ- 
ential diagnosis in this group must therefore 
distinguish them from the primary bone tu- 
mors, certain infections in bone, or the histi- 


ocytoses. Generally speaking, differentiation 
from the primary bone tumors is the most 
important and in most cases a knowledge of 
the roentgenographic characteristics of a 
metastasis is sufficient in itself to make differ- 
entiation possible. The important points arc 
knowledge of the e.xistencc of a primary mal- 
ignant tumor, multiplicity, the ill-defined 
edges, the predominance of destruction over 
production, the scarcity of periosteal reaction, 
the oval shape, the lack of internal pattern, 
and the symmetrical tendency. 

What has been said for the lytic form holds 
for the most part for the less common patchy 
type. There is, however, a somewhat greater 
tendency for the patchy type to resemble 
Ewing’s tumor, primary reticulum-cell sar- 
coma of bone, and certain infections. 

The differential diagnosis of the septate 
form deserves special emphasis. ^Ve believe 
it is probably this form that has been re- 
sponsible for the variety of roentgenographic 
diagnoses offered in renal cancer metastatic 
to bone. The resemblance to benign giant 
cell tumor of bone seems but a superficial 
one to us. Its asymmetrical position, absence 
of periosteal reaction, epiphyseal relation- 
ship, lack of soft-parts extension, frequency 
of fracture into the joint, the distinct peri- 
phery, and above all the internal pattern with 
its fine regular septation will differentiate 
giant-cell tumor. The roentgenographic 
characteristics of osteogenic sarcoma should 
enable one to differentiate it in most in- 
stances, for it is pear-shaped, shows a promi- 
nent soft-parts mass, and has plentiful peri- 
osteal reaction. Its borders are indistinct and 
often production predominates. The essen- 
tial feature is the disorganization of the 
internal pattern rvith amorphous productive 
areas. Angioma of bone is an uncommon 
tumor in our experience. Its regular internal 
pattern, distinct periphery, absence of soft- 
parts mass, and absence of cortical destruc- 
tion are some of the features that should dis- 
tinguish it from the septate form of renal 
cancer metastatic to bone. 

In our experience there arc two conditions 
that somewhat resemble the septate form of 
metastasis. These are the large, partially 
loculated type of myeloma which occurs oc- 


THE roentgenogram OF RENAL CANCER METASTASIS IN BONE * Sherman & PeaTSon [285 


casionally and which has been reported as 
“solitar)',” and a few of the metastases of 
thyroid origin, especially the “metastasizing 
struma.” The former has been seen in the 
flat bones. In both conditions the septa are 
less well developed, scanty, and incomplete 
with sealloping at the periphery of the tumor. 

SuMIMARY AND CONCLUSIONS 

I. Thirty-six proved cases of bone metas- 


tasis from kidney cancer have been 
studied roentgenographically. 

2. Three forms of bone inv'olvement have 
been noted : the htic, the patchy, and the 
septate. 

3. Recognition of the septate form in the 
roentgenogram offers the possibility of 
diagnosing the lesion as cancer metastasis 
of renal origin. 
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GLANDLIKE ELEMENTS 
IN A PERIPHERAL NEUROSARCOjMA 

Alvan G. Foraker, ai.dA 


T 

JLHE occurrence of structures resembling 
glands capable of secretory function in peri- 
pheral ner\'e tumors appears to be quite rare. 
Comparatively little discussion on this sub- 
ject has appeared in the literature, and the 
histogenesis of such elements remains in 
doubt. The following description of a gland- 
like, mucus-producing element in a neuro- 
sarcoma of the neck is presented, since it is 
the first such found in our material, and 
especially since the e.\'act counterpart of tliis 
lesion has apparently not been previously ob- 
served. 

Case Report 

E. L., an 8-year-old white girl, was admit- 
ted to Memorial Hospital June 22, 1945, for 
a swelling of the neck. The mother thought 
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tlie child had always shown a fullness in the 
left side of the neck. 

In March, i 943 j iodine drops had been 
prescribed for tite patient, but tlie swellintr 
did not recede. In December, 1943, "hen e.x- 
amined at another hospital, tlie mass in the 
left side of the neck had been found to e.\tcnd 
anteriorly across the trachea to about tlie level 
of the tliyroid gland. At that time a number 
of large, somewhat firm nodules ivere pal- 
pable in the left cendcal region; a few no- 
dules were noted on the right side and several 
“nodes” in the right axilla. Roentgenograms 
of the neck showed soft-tissue swelling Md a 
slight deviation of the trachea to tlie right. 
Blood and urine studies, examination of sler- 
nal-marrow smear, intracutaneous tuberculin 
test, and roentgenogi-ams of chest and neck 
showed nothing of importance. The clinical 
diagnoses tliat were considered included tu- 
berculous (or otlier) cemcal adenitis, tliy- 
roid cancer, and cyst. 

Biopsy from tlie upper portion of tlie lesion 
on the left side of tlie neck furnished a report 
of plexiform neurofibroma. Subsequent coni- 



Figure I. 
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plete skeletal roentgenograms showed little of 
significance. Additional physical examination 
revealed a few pigmented areas on her body 
and a small mass in the flexor surface of the 
right wrist. On later examination it was 
thought that some of the nodules had in- 
creased in size. 

\Vhen she was admitted to Memorial Hos- 
pital on June 22, 1945, examination revealed 
a nodular subcutaneous mass in the left side 
of the neck, beneath the sternocleidomastoid 
muscle and extending deeply in the posterior 
triangle. The main portion of the mass was 
thought to be above the level of the clavicle. 

Laboratory studies and a review of the 
submitted roentgenograms were essentially 
negative. The submitted slide from tissue pre- 
viously e.xcised was reviewed and a diagnosis 
of ple.xiform neuroma made. 

On July 16, 1945, the tumor in the left 
lower neck ivas excised by Dr. Hayes Afartin. 
At operation, it was found to be a hard, whit- 
ish, multilobulated tumor, firmly attached to 
the vertebral column, that e.xtended upward 
to the base of the skull and downward to the 
superior mediastinum. Some of the branches 
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of the brachial plexus were identified and 
could be dissected free from the tumor, but it 
was impossible to identify the phrenic nerve; 
there was a question of its having been re- 
sected during the procedure. Using sharp and 
blunt dissection, the tumor was freed from 
the surrounding tissues posteriorly until the 
vertebral column was reached and superiorly 
up to the base of the skull. At this level it 
was necessaiy' to cut through tumor. 

The postoperative course was uneventful 
and the child was discharged from the hos- 
pital on August I, 1945. On routine follow-up 
examination December, 1947, there was no 
evidence of recurrence of the growth. 

Pathology' Report 

The specimen (Fig. i) was described as 
being roughly cylindrical in shape, 1 1 cm. in 
length and 3 cm. in diameter, composed of 
interlacing cords, resembling nerve tissue, 
most of Yvhich varied from 3 to 8 mm. in 
diameter. The central mass was composed of 
adherent and partially confluent cords of 
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such tissue, yellow'ish white and moderately 
firm, some measuring up to 2 cm. in diam- 
eter. A small amount of fatty tissue was ad- 
herent to the surface of the tumor. 

Sections show'ed the bulk of the tissue to 
be a plexiform neuroma (Fig. 2) having the 
characteristic pattern of swirling interlacing 
bundles of narrow spindle cells w'ith fusiform 
nuclei and scant pale-staining cytoplasm, and 
less regularly arranged, looser areas wdth 
longer, narrower cells having pinkish cyto- 
plasm. In some areas the dense sw’irling tissue 
show'ed marked cellularity (Fig. 3), however, 
w’hile in the looser regions (Fig. 4) some cells 
w’ere pleomorphic tumor giant cells contain- 
ing as many as ten nuclei, so that a diagnosis 
of neurosarcoma originating in a plexiform 
neuroma w’as made. 

The principal feature of interest w’as a 
group of glandlike structures (Fig. 5) in the 
central tumor mass. These lay well within 


swirling area and a looser region as previ- 
ously described. Serial sections revealed onl\ 
one such group, and in all the sections in 
which it was found, it lay in an area almost en- 
compassed by a single low-power field. Since 
these structures were essentially tubular, 
lined by columnar or cuboidal epithelium, 
they w'ill be termed “glands” in the following 
discussion for the sake of brevity. There ivere 
three well-demarcated glands but in some of 
the sections smaller elements lay adjacent to 
these, so that a single section contained as 
many as twelve. The smaller ones were about 
the size of an intestinal gland, wliile the larger 
structures were cystic but with similar lining 
epithelium. The lumina contained a slighth 
basophilic amorphous material resembling 
mucus. The lining epithelium v'aried from 
cuboidal to high columnar and was witliout 
demonstrable cilia. 
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A few of the cells resembled goblet cells, 
being distended by a material similar to that 
Ipng within the gland lumina, but most 
showed no evidence of secretory activity. 
Mucicarmine stain demonstrated the material 
\\’ithin the lumina and within the goblet-like 
cells to be mucus. 

The nuclei of the cells varied considerably 
in appearance; most were rather large with 
scant chromatin and a single small dark nu- 
cleolus, but some were much smaller and 
more deeply stained. Mitotic figures were not 
prominent. In some areas the nuclei were 
heaped up and, since the cell outlines were 
not clear, it is possible that many of the cells 
were multinucleated. 

Some of the larger cystic structures showed 
areas of infolding lining epithelium, while 
other groups of smaller glands appeared con- 
fluent. The glandlike structures were w'ell 
demarcated from the surrounding neuroma- 
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tons tissue ^vhich sho'ived no variation from 
that more remote from this area; hence there 
was no evidence of a transition from gland- 
like to neuromatous tissue. Some of the 
smaller structures were poorly formed and 
suggested the appearance of outgro\s'ths of 
the larger glands invading the neuromatous 
tissue. The normal human tissue which these 
structures most closely resembled was intes- 
tinal or respiratory mucosa, and if they had 
been seen in a section where this origin could 
be assumed, a diagnosis of low-grade adeno- 
carcinoma would have been difficult to ex- 
clude. 

Also within the central tumor mass but 
about 1.5 cm. from the glandlike elements 
was a group (Fig. 6) of about thirt)' cells 
having a tendency toward polygonal outline, 
with small round nuclei and variable, slightly 
granular cytoplasm. These cannot be defi- 
nitely classified but suggest somewhat the 
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appearance of nevus cells. They may be peri- 
pheral glial cells. They were not definitely 
demarcated from the surrounding neuroma- 
tous tissue, whose spindle cells ^vere seen in- 
filtrating among the polygonal cells. 

Discussion 

Few case reports are found in the literature 
concerning the occurrence in peripheral 
nerve tumors of elements resembling epithe- 
lial struetures, and the origin of such ele- 
ments has not been determined. 

Stout^^ classified neurilemmoma, neurofi- 
broma, neuroepithelioma and malignant neu- 
rolemmoma under neuroectodermal neo- 
plasms. He stated^® that most malignant tu- 
mors of peripheral nerves are spindle-cell 
groivths ivhich in the past have been called 
fibrosarcomas, but indicated his belief that 
there are some grounds for believing that 
even these neoplasms may be of neuroecto- 


dermal, instead of mesodermal, origin. In a 
previous comprehensive discussion of malig. 
nant peripheral nerve tumors^® he diinded 
them into two groups: those tliat have the 
morphological characteristics of malignant 
fibroblastic tumors, and those that reproduce 
embrj'onal or adult neuroectodermal struc- 
tures in a more or less recognizable form He 
reviewed the reported cases and accepted tlic 
following three as being of this latter group- 

I. In 1892, Garre reported the case of a 
3 1 -year-old female with von Recklinghausen’s 
disease since ^outh, who developed a tumor 
in the left thigh, that, on excision, pro\ed to 
be a fibrosarcoma made up of many small 
closely packed spindle cells. Just beyond the 
entrance of the sciatic nerve into the tumor, 
a large number of epithelial glands lined uith 
a single layer of cuboidal epithelium uerc 
found. Recurrence developed in the amputa- 
tion stump and death from local extension 
supeix^ened in a few weeks. 





Figure 5. 
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Garre speculated about the origin of these 
glands, rejecting a teratomatous formation 
for a more probable congenital displacement 
of the epithelium lining the neural tube. It 
was considered possible that the growth of 
the sarcoma may have excited proliferation 
of this embr)-onal rest to form the congeries 
of glands. 

2. In 1918, Stouri’ presented the case of a 
42-year-old male, who developed a growth in 
the right forearm, followed in si.x iveeks by 
the appearance of an axillar}’ mass. Seven 
months after onset the growth \vas incised, 
following which it became painful and ten- 
der, while masses in the forearm and axilla 
rapidly grew larger. Nine months later inter- 
scapulothoracic amputation of the right up- 
per extremity was done, and a long fusiform 
tumor w’as found enlarging the ulnar nerve 
from the elbow' to the palm of the hand, to- 
gether with metastases in the nodes, muscles, 
and nerves of the axilla. Seventeen days after 
operation there ivas an enlargement in the 
supraclavicular region and more metastases 
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developed. The patient died three months 
after operation. Autopsy showed tumor lo- 
cally and in the thoracic is-all as well as me- 
tastases in the cervical and mediastinal nodes, 
the pleura, and the lungs. 

This very’ malignant tumor was character- 
ized by a growth of masses of rather large 
rounded cells with many' mitoses, w’hich had 
invaded the tissues every’^vhere. The striking 
characteristic of these cells ivas the frequent 
formation of rosettes, composed of a concen- 
trically arranged row' of slightly elongated 
tumor cells about a tiny central lumen. The 
nuclei of these cells w’ere oriented at the pole 
aw’ay from the lumen, and the cytoplasm at 
the internal pole of the cell contained e.x- 
ceedingly fine and closely packed fibrils that 
stained red irith Mallory’’s aniline-blue-orange 
G stain and were arranged in a circular 
fashion forming a sharply accentuated bor- 
der. Stout discussed the origin of these cells, 
suggesting that they might come from neuro- 
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cytes or from lemmocytes (embrj'onal peri- 
pheral glial cells) ; he favored the latter 
view. Penfield^^ examined the material from 
this tumor and found some resemblance to 
the medulloblastoma of the central nervous 
system. His opinion was that: “It is an em- 
br)’onic glioma of the periphery derived from 
cells which migrate from the neural crest to 
judge from the rosette formation. It seems 
to be true neuroepithelioma.” 

3. Cohn and Lanford and Cohn described 
the case of a 35-year-old man with von Reck- 
linghausen’s disease who, for six montlis. had 
had a tumor of tlie right median nerve tliat 
produced neurological symptoms referable 
to that neiwe. The tumor recurred twice after 
excision; follo^ving thiSj amputation was per- 
formed. There were no further symptoms 
during the next four years. This tumor, like 
Garre’s, ^vas made up of spindle-shaped cells 
and epithelial elements. The epithelial ele- 
ments ^\'ere found again when the growth re- 
appeared the first time, but the tumor was 
entirely sarcomatous when the arm ■was am- 
putated. 

The epithelial elements were composed of 
glands lined with columnar cells. Lanford 
believed that the growth resembled an epen- 
dymoma. Penfield^'^ examined material from 
this tumor, found the glands to be lined with 
several layers of columnar cells, showing no 
cilia or blepharoplast granules, and having 
no tails which passed outside of the basal 
membrane. He was uncertain whether or not 
the spindle cells forming the main bulk of 
the tumor were of neuroepithelial derivation. 

Stout^“ discussed cases reported by Berg- 
strand, Brandes, and himself but considered 
the evidence insufficient to classify them as 
neuroectodermal. Concerning another case 
reported by Cohn, Stout stated that analysis 
of the record forced one to suppose that the 
primary gro^vth ^\’as probably in the lung and 
that the radial nerve tumor \vas a metastasis. 

Other discussions of peripheral nerve tu- 
mors, such as that by Pcnficld,^'^ in general 
cover the same cases reviewed by Stout.^'* In 
a discussion of peripheral neurogenic tumors, 
Foot noted the occurrence of glandlike epi- 
thelial structures in malignant neurinomas 
but described no specific cases. In a discus- 
sion of chest tumors derived from elements of 
the nervous system, Andrus^ reviewed a case 


preHously reported by himself- in which a 
pathological diagnosis of neuroepithelioma of 
the lung ivas made in the case of a 23-1031- 
old female ivith a lung tumor tlie size of an 
egg in the apex of the right lower lobe. 
Microscopic examination showed tumor 
masses of cells witli small amount of stroma 
little cytoplasm, round nuclei, and no mitos^. 
This description does not suggest true gland 
formation; neither do the published photo- 
micrographs of this case. In a comprehen- 
sive review of spinal-cord tumors, Kemoham' 
mentioned, in connection with neurofibroma, 
the tumors described by Stout^®’ and Lan- 
ford and Cohn as specific tumors of peri- 
pheral nenms that simulate medulloepitlie- 
lioma or medulloblastoma and are sometimes 
referred to as neuroepithelioma. Kemohan 
stated that none of these tumom has been 
found or described as having occurred inthin 
the vertebral canal. 

Hackel reported a radial-nen-e tumor 
made up of cuboidal epitlielium resembling 
that of the medullar)' canal with rosettes, 
pseudoadenomatous structures resembling 
loose glial tissue, and areas of undifferenti- 
ated s)'ncitial tissue. Stout and Murray’® dis- 
cussed the case of a 35-year-old man who de- 
veloped a tumor witliin the right radial neia-e. 
The tumor was resected eight months after 
the appearance of pain in the arm, and eight 
months after resection, roentgenograms 
showed lung metastascs. The radial-ncn-c tu- 
mor ^\•as composed of relatively small cells, 
variable round, polygonal, and short spindle- 
cell forms, having no differentiation, rosettes 
or pseudorosettes. In tissue culture, the tumor 
cells e.xhibited the growth characteristics of 
early, undifferentiated, embryonic epitlielium. 
They felt that it was logical to interpret tlii': 
as neuroepithelium and to classify the tumor 
as a neuroepithelioma. 

The present case would not seem to cor- 
respond exactly to any of those found in the 
literature, although two of the cases consid- 
ered by Stout’® also had other stigmata of 
von Recklinghausen’s disease. His cases had 
gland formation with cuboidal or columnar 
epithelium but apparently did not have the 
active secretoi")' function suggested in tlie 
present case. 



GLANDLIKE ELEMENTS IN* A PERIPHERAL NEUROSARCOJIA * Foraker 


On the basis of present evidence it is not 
possible to do more than speculate as to the 
origin of the glandlikc elements. In discussing 
a somewhat analogous problem, the origin of 
cysts of the spinal cord lined by columnar 
cells with cilia, with actively secreting mu- 
cous and serous glands, Kubie and Fulton 
advanced four possibilities; 

1. The least likely was considered to be an 
cntodermal vestige, with implantation of en- 
toderm in the spinal cord. The possibility of 
entoderm having a role in the origin of the 
mucus-producing glandlike elements in the 
present case must be considered, but its like- 
lihood would appear c.xcecdingly remote. A 
review of such a possibility with competent 
authorities in the embrj-ologic field has 
yielded no support in this direction. 

2. During closure of the neural tube, cysts, 
formed by a fortuitous infolding of ectoder- 
mal cells, might give rise to these lesions. 
Kubie and Fulton felt this e.xplanation un- 
likely in their cases because ordinal*)* dermoid 
or epidermoid cysts of the central nervous 
system arc lined by stratified squamous epi- 
thelium. This would also reduce the likeli- 
hood of such a mechanism appl)’ing in the 
formation of a glandlike structure in a peri- 
pheral nerve in the present case. 

3. The direct connection of the cysts with 
the surface of the cord in their cases sug- 
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gested to Kubie and Fulton that these may 
have arisen by an e.xtramedullary* outpocket- 
ing of the central canal, forming an e.xtra- 
medullarv* syringomyelia, but it was felt that 
this explanation failed to account for the 
presence of mucous and serous glands. Sub- 
sequent studies by Kemohan^® have indi- 
cated, however, that certain t)*pes of epen- 
dsTnomas contain intra- and extracellular 
mucus, so that an epend)*mal origin of the 
glandlike element in the present case is the 
most likely supposition. The fact that the 
tumor lay close to the vertebral column might 
be considered as fav*oring epend)mal deri- 
vation. 

4. Kubie and Fulton considered that per- 
haps any t)*pc of fetal epithelium, whatever 
its origin, might develop columnar epithe- 
lium possessing cilia under special unkno\s*n 
circumstances. If so, the effort to find close 
analogies in adult tissue is obviously useless. 
A generalization of this sort might apply 
equally well to the present case and can cer- 
tainly neither be proved nor disproved on 
the basis of this material. Kubie and Fulton 
felt themselves unable to make a choice 
among these possibilities. Similarly it is not 
possible to ascribe a definite origin to the 
glandlike elements found in the neurosar- 
coma described here. The assumption is that 
one is dealing with an epend)*mal heterotopia. 
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REPORT ON THE ILLINOIS CANCER BULLETIN* 

Analysis of a Success 

Erich Sachs, m.d., Reuben L. Larsen, m.d., and A. C. ph.d.', ji.d. 


JLHIS is the story of a co-operative en- 
deavor to provide gratuitous and unsolicited 
medical education in a special field — the con- 
trol of cancer. The project ^vas sponsored by 
the Illinois State Medical Society; Illinois was 
the testing ground; the physicians in Illinois 
were the recipients of the formulated venture 
and the judges of its validity. The approach 
was unorthodo.x, but successful beyond expec- 
tations. Because of the exceedingly salutary' 
results achieved by The Illinois Cancer Bul- 
letin, a condensed report of its origin and 
development, together with mention of some 
of the editorial methods used, is herewith pre- 
sented. 

The objective of the Bulletin was reduc- 
tion of cancer mortality. The publications 
were copyrighted to guard against their mis- 
use, but permission has been freely given to 
quote from them, imitate them, distribute 
them widely, and even to republish them un- 
der the masthead of other states. It is the con- 
sidered vie^v of the sponsors that if The Illinois 
Cancer Bulletin serves to encourage similar 
efforts on the part of other responsible organi- 
zations another desideratum \vill have been 
realized. 

Origin 

In July, 1945. in Chicago, a small group of 
men convened under the auspices of the Com- 
mittee on Cancer Control of the Illinois State 
Medical Society. The object of the meeting 
was to devise methods for reducing cancer 
mortality. It was determined to publish a 
series of bulletins that would, through repeti- 
tion and emphasis, implant the thought in the 

* Rendered possible financially by a grant from 
the National .Advisor)- Cancer Council of the U. S. 
Public Health Service, the Illinois Division of the 
American Cancer Society, and L. G. Maison and 
Company of Chicago. 
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minds of physicians that early cancer is cur- 
able. Early diagnosis and adequate treatment 
without undue delay tvere defined as essen- 
tial features for cure and control. Inasmuch 
as the general practitioner is of priman- im- 
portance to the success of such a campaign it 
was agreed to direct the effort specifically at 
him %vithout, however, excluding any of the 
1 1,000 physicians in Illinois. 

Consideration was given to the probable 
and possible causes of failure in previous at- 
tempts of a similar nature. It was concluded 
that mere publication of a discourse, regard- 
less of its importance or the quality- of its co.n- 
tent, is not enough to assure its reading and 
application. Reader acceptance, particularly 
when sustained interest is required, depends 
to a great extent, strange tliough it may 
seem, upon apparently tri\-ial and inci- 
dental matters : r-isual impression, clarity and 
organization of tire typography, color, illus- 
trations, and the amount of material pre- 
sented in a single issue. Failure to consider 
any of these items might lead to failure of 
the whole project. 

Realistically-, the reader was visualized as a 
physician after a long day-’s work, swamped 
with medical literature — professional and pro- 
motional, much of it in outstandingly attrac- 
tive “makeup” — confronted witli another bul- 
letin to read. In the face of such competition, 
it rvas realized that the projected publication 
must present an immediate and strong appeal. 

On the basis of this reasoning it appeared 
advantageous to utilize the e.xperience of men 
who possessed first-hand information about 
the psychologic factors influencing tire physi- 
cian as a reader of medical literature, and to 
employ- methods of proved efficacy for com- 
pelling reading interest. The central theme 
early diagnosis — was regarded as a commod- 
ity which )\-ould have to be sold; the problem 


[294] 



ILLINOIS CANCER BULLETIN 

was how to gain, maintain, and test the read- 
ers’ interest. 

The Text 

It was decided that the text should consist 
of two principal compelling themes, not sep- 
arately treated but inextricably interwoven 
wherever possible. 

First, the negative attitude of defeatism, the 
assumption that cancer is incurable, must be 
counteracted, and a spirit of optimism be cre- 
ated. The slogan, ‘'EARLY GANGER IS 
GURABLE,” was adopted for inclusion in 
the masthead of ever)' issue. The opening 
number was to show the magnitude of the 
cancer problem and the appalling inroads it 
is making in our lives, emphasize the great 
responsibility of the physician in the cam- 
paign against the scourge, and challenge him 
to save tens of thousands of lives every year 
through awareness of the problem, alertness 
in recognizing early evidences of the disease, 
and promptness in application of adequate 
treatment. 

Gognizance was taken of the fact that such 
a positive attitude might foster unwarranted 
optimism. It was felt, however, that the pre- 
vailing pessimism called for strong counter 
measures, and that the text would dispel any 
tendency to unrealistic and undue optimism. 

Second, the body of the text was to recall 
to the readers the recognized tools and meth- 
ods for early recognition of cancer, all care- 
fully selected for their applicability in every- 
day practice. Didactic presentation would be 
ncccssar)', but the burial of salient points in 
a grave of circumlocution must be avoided. 
^Vhcn details might be necessary they should 
be limited to the requirements for applicabil- 
ity of the method. 

All of the diagnostic means arc not in the 
hands of the general practitioner. For this 
reason, it was decided to give particular at- 
tention to “indications for consulting a spe- 
cialist,” and to indicate the possibilities for 
earlier diagnosis through the utilization of 
specialists and their refined diagnostic aids. 
Gontributions from specialists were also envis- 
ioned. to allow them to state their case, create 
a better understanding, and emphasize the 
urgent need for early co-operation, before the 
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disease will have had time to reach an ad- 
vanced stage. 

At this point it seems timely to insert a 
word of praise for the contributors of special 
articles. Those 'who contributed to the last 
few numbers of Volume I — the volume giv- 
ing the over-all picture of cancer in its pro- 
tean manifestations — ^%s’ere required to hav'C 
their papers published anon)’mously in the 
interest of the cause. All contributions — ^in 
Volumes I and II — were subjected to revi- 
sion, curtailment, and other changes, at a 
sacrifice of personal distinguishing quality, in 
the interest of homogeneity of editorial 
thought and diction. In order to safeguard 
this homogeneity even further, no special edi- 
torial board or directing committee was set 
up. After approval of the program as a whole 
by the Gommittecs on Gancer Gontrol of the 
Illinois State and Ghicago Medical Societies 
and by the Ghicago Gommittee of the Amer- 
ican Society for the Gontrol of Gancer, the 
only control exercised over the text was that 
of a few members of the Gommittee on Gan- 
cer of the Illinois State Medical Society. 
These specialists limited their function to 
correction of possible factual errors and to 
assistance in formulation of the te.xt in con- 
troversial matters. 

Planning, Appe.^rance, and Timing 

The basic plan was to organize the ma- 
terial into sections, each section to form one 
bulletin, one bulletin to reach ever)' physician 
in Illinois ever)' two weeks for a period of si.x 
months. It was believed that a series of bul- 
letins thus released would stand a better 
chance of being read than a single book into 
which all the material was incorporated. It 
was also decided to present the bulletins in 
such a form that the total of 13 individual 
issues, punched for filing, could cv'cntually be 
made into a handy booklet for future refer- 
ence. The “shelf-life” of the bulletin, how- 
ever, was a point of secondar)- importance. 

Each bulletin consisted of six pages of let- 
terhead size ( 8 J 4 X II inches). A smaller 
format W'ould have made it look unimportant; 
a larger one ■would have been inconv'enient. 
and the six-page size carries an amount of 
copy that can easily be read in one sitting — an 
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important point. A little psychologic “trick,” 
to arouse the reader’s curiosity, went into the 
six-page format; the fifth page folded over 
the third, concealing the contents of this page 
and interrupting the continuity of the text. 

Each bulletin was a self-constituted unit 
with specific topics for discussion. Following 
a generalized discussion of the cancer problem 
in the first two bulletins, consideration was 
given to early diagnosis by organs and systems. 

At the end of each bulletin the subject of 
the next issue was announced, to arouse inter- 
est in what was to follow. 

Much consideration was given to the visual 
appearance of the printed page. Above all, 
monotony had to be avoided; this suggested 
the free use of color. Color was employed in 
the type by setting main heads in red. The 
campaign slogan “EARLY CANCER IS 
CURABLE,” appearing in the masthead, was 
also in red, as well as two secondary slogans 
running across the tops of pages 2 to 6; 
“When The Patient Is Over Forty, Think 
Of Cancer First” and “When The Patient Is 
Under Forty Think Of Cancer, Too.” When- 
ever possible, colored illustrations -ivere used. 

The copy itself appeared in two columns, 
to reduce the length of the lines. Subdivisions 
in great numbers interrupted the oven flow 
of the text, supported by heavier print to in- 
troduce paragraphs. 

Important matter ^vithin the copy ^^'as em- 
phasized by boldface type. Since regular use 
of this method might promote “short-cut” 
reading, it was not employed routinely; in 
some instances, only such words as led to im- 
portant points were emphasized. 

The instruction and attention value of il- 
lustrations was utilized as far as feasible; limi- 
tations were imposed by the scarcity of ma- 
tei’ial on early cancer. Many illustrations of 
cancer in advanced stages, where the appear- 
ance is unmistakable, were available, but it 
was felt that prominence should not be given 
to such illustrations in discussions devoted to 
early diagnosis. Their incorporation could not 
be avoided entirely, ho^vcver. 

The appearance as a \vhole ^vas designed 
to make the Bulletin look important and dig- 
nified, but an effort was made also to bring it 
near to the reader’s heart. The physicians of 


Illinois were asked to realize that the bulletins 
were written by men like themselves, striving 
for practical information. In order to pro- 
mote the feeling that the Bidlctin was their 
own, anonymity of the presentations ^vas con- 
sidered an essential feature. An appeal to 
local pride was made by calling it “The Illi- 
nois Cancer Bidletin” giving in the masthead 
the names of the men of their own Commit- 
tee, and calling their attention to the fact that 
the effort was sponsored by their o^vn state 
society. 

Evaluation of Interest 

After all these ideas had taken concrete 
shape in the first volume, it appeared desir- 
able to test their soundness. 

Interest in a book is easily gauged by its 
sale. Interest in printed matter that is pro- 
vided gratuitously cannot be evaluated accur- 
ately; it can only be estimated through special 
devices. A postcard (with no postage re- 
quired) was enclosed with the first bulletin; 
another was enclosed with the last. The first 
card carried a printed request for a binder to 
make a permanent file of the bulletins which 
would follow. This was a free offer. The card 
enclosed with the last bulletin asked those 
readers who desired to remain on the mailing 
list for a second volume to return their names 
and addresses. 

The response to the first card was approxi- 
mately 50 per cent, to the second, approxi- 
mately 27 per cent. In tests of this kind a 10 
per cent return is ordinarily considered e.x- 
cellent. 

•Conclusions from such tests must be drawn 
^vith caution. The only direct and real proof 
of the effectiveness of such a series of bulletins 
would, of course, be a reduction in the mor- 
tality rate from cancer, traceable to earlier 
recognition, in the area of distribution. Reply- 
card tests, such as mentioned above, do not 
prove that each bulletin has been read. They 
indicate, when the response is higher than 
customarily experienced, that a positive inter- 
est was present from the beginning, and that 
reader interest at the end of the first series 
was strong enough to justify a continuation 
of the effort. 

Interest may also be gauged by complimen- 
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tary letters and notes received. A fc\v physi- 
cians actually wrote that the bulletins had 
helped them to make an early diagnosis of 
cancer. Many physicians \vrote letters ex- 
pressing their appreciation for the useful in- 
formation provided. Even more revealing 
were the many unsolicited and affectionate 
little notes of thanks and appreciation scrib- 
bled on the edges of the returned, preprinted 
mailing cards. 

While all these responses pointed to the 
fact that the Bulletin had aroused the interest 
of physicians in Illinois, the favorable reac- 
tion was not restricted to this state. The mail- 
ing list included the Health Officers of all 
forty-eight states, the State Commanders and 
the Chairmen of State Executive Committees 
of the Field Army of the American Cancer 
Society, the Surgeon General’s Office, the Na- 
tional Cancer Institute, and a number of 
physicians interested in cancer in many dif- 
ferent parts of the country'. From these read- 
ers, too, came a great many complimentary 
letters and congratulations. 

While politeness cannot be discounted en- 
tirely in the evaluation of this type of reply, 
the fact that thirty-three states and territories 
ordered the Bulletin for distribution to the 
physicians of their respective states, and that 
many more requests are pending, proves that 
The Illinois Cancer Bulletin was more than 
a local success. The Bulletin was made avail- 
able at cost to any state organization desiring 
it, printed under its own state masthead. 
Many complimentary letters were received 
from these sources, too. 

Within six months after the publication of 
the Bulletin, the interest in the establish- 
ment of Cancer Clinics in hospitals in the 
State of Illinois increased. Likewise, the use 
of the established clinics and the biopsy spec- 
imens received for examination ^vere defi- 
nitely augmented. This cannot be attributed 
to the influence of the Bulletin alone, since, 
unfortunately from the viewpoint of a con- 
trolled experiment, the campaign of the Am- 
erican Cancer Society and increased activity 
of the Cancer Control Department of the 
State Health Department undoubtedly con- 
tributed a great deal. However, all consult- 
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ants agree that the issuance of the Cancer 
Bulletin by a Committee of the State Z^Iedical 
Society definitely facilitated the efforts of 
these other gp-oups. 

Financing 

It may be misleading to report on the topic 
of financing under the heading “analysis of a 
successful e.xperiment.” The money made 
available through the National Advisory Can- 
cer Council and the Illinois Division of the 
American Cancer Society barely covered the 
expenses of printing, typography, artwork, en- 
graving, mailing service, postage, and so on. 
The publisher donated his services (the lion’s 
share of the e.xpense). The color plates were 
made and placed at the disposal of The 
Illinois Cancer Bulletin by a pharmaceutical 
house, without cost, a saring of approxi- 
mately $4000.00. 

Retrospectively, the confession must be 
made that a clear andcipation of the magni- 
tude of the financial problem — ^provided 
ever)’thing had to be paid for by the society 
— would probably have led to abandonment 
of the plan. 

Outlook 

The success of the first volume of The 
Illinois Cancer Bulletin demonstrated the 
need for this tj-pe of publication. A second 
volume, twelve bulledns abridged to two 
pages each, highlighted the problems of dif- 
ferential diagnosis in various systems and 
organs. Condnuation is not possible because 
of the e.xpense involved. 

A thorough and critical discussion of re- 
cently introduced methods for early cancer 
diagnosis would be valuable. The highly con- 
troversial topic of adequate therapy should be 
presented in such a manner that the general 
praedtioner would get a clearer concept of 
his role in this picture. Many other aspects of 
practical importance need to be covered. 

It would be most gratifring to those svho 
produced The Illinois Cancer Bulletin if their 
efforts should serve as a stimulus to other or- 
ganizadons ■who might be in a posidon to 
continue the •\vork, so that their experiment 
could be effectively udlized on a larger scale. 
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GENERAL 

Ackerman, Lauren V., & Regato, Juan A., del: 
Cancer: Diagnosis, Treatment, and Prognosis. 
St. Louis. C. V. Mosby Company. 1947. 1115 
pp. $20.00. — In the opinion of the reviewer this 
book represents a major contribution to the use- 
ful literature on neoplastic diseases. Seldom, if 
ever, can a reviewer find himself in agreement 
with every statement made by others, for experi- 
ences must differ with different individuals, and 
exceptional interests and experiences in specific 
fields of endeavor must always lead to ideas 
rarely expressed to one’s satisfaction by authors 
who treat of diseases in toto. It is not my belief 
that a review should content itself with disagree- 
ments in minutiae for such always exist. 

In a survey of this work three things impress 
me: (i) the completeness of the production, 
(2) its usefulness to the practitioner in the cancer 
field, irrespective of his particular “specialty,” 
and (3) the fact, which must be obvious to any- 
one familiar with the subject, that this book is 
written on the basis of large personal experi- 
ence and is not merely something which has been 
copied from pre-e.xisting works. Perhaps the fa- 
vorable impression made upon the reviewer is 
so pronounced because so many of the statements 
contained might have been his own and made 
to students in his own laboratory. The e.xperi- 
ences which make up the text of this work coin- 
cide on the whole very closely with those of the 
reviewer and the divergences in experience are 
few. If any criticism were to be expressed it 
would be that there are too many photographs 
which show big cancers and not enough which 
show the cancers at the stage the clinician ought 
to want to see them. What medicine needs is 
more little cancers. 

The scope and comprehensiveness of this te.xt 
are indicated by the chapter titles: Part J; I. 
Introduction; II. Cancer Research; III. Path- 
ology of Cancer; IV. Surgery of Cancer; V. 
Radiotherapy of Cancer. Part II: VI. Cancer 
of the Skin ; VII. Cancer of the Respirator)’ Sys- 
tem and Upper Digestive Tract; VIII. Tumors 
of the Thyroid Gland; IX. Tumors of the Medi- 
astinum; X. Cancer of the Digestive Tract; XI. 
Cancer of the Genitourinary Tract; XII. Cancer 
of the Male Genital Organs; XIIL Tumors of 
the Suprarenal Gland; XIV. Cancer of the Fe- 
male Genital Organs; XV. Cancer of the Mam- 
mary Gland; XVI. Malignant Tumors of Bone. 
XVII. Sarcomas of the Soft Tissues; XVIII. 
Cancer of the Eye; XIX. Hodgkin’s Disease; 
XX. Leucemia. — F. W. S. 

Bortz, Edward L. [Univ. Pa. Grad. Sch. Med., 
Philadelphia]: Cancer: a biologic problem. 
Postgrad. Med. 3: 1-7, Jan., 1948. 

Glaser, Hugo [Vienna, Austria] : Krebs und Al- 
lergic. [Cancer and allergy.] Krebsarzt 3: 
27-29, Jan., 1948. — The author reports a case 
which seems to him to support the contention, 
as well as reported data, that cancer is an al- 
lergic manifestation. — M. C. J. 

Gould, Sue Thompson: Cancer education. M. 
Woman’s J. 55: 25, Apr., 1948. 


Hambrecht, Fred, & Crowell, E. X. [Galcsbunr, 
111 .]: Continuity metastases, Illinois M. J. gy! 
38-41, Jan., 1948. 

Hargreaves, W. H. [Office Surgeon Gen., U. S. 
-Army, Washington, D. C.]: Some present trends 
in American medicine. Practitioner 160: 46. 
52, Jan., 1948. — Includes a subsection, “The 
Cancer Campaign.” 

Hartz, Pli. H.: Algunos datos de la presencia 
de cancer en la poblacion indigena dc Cur- 
nzao, I. N. [Data concerning the incidence of 
cancer in the indigenous popidation of Cur- 
asao, 1 . N.] Rev. sudam. morfol. 5: 108-111, 
Dec., 1947. — ^This sun’ey of cancer incidence in 
Curasao from 1936 to 1947 is based upon find- 
ings in 1803 autopsies out of a total of approxi- 
mately 7600 deaths. Of the autopsies, 1608 were 
on Negroes or “people of color,” the remainder 
on Chinese, Syrians, Venezuelans, Europeans, 
etc. Cancers were found in 166. They occurred 
in 8.7% of males and 12% of females. The 
greatest incidence was esophageal cancer both 
in males and females, and [contrar)' to what is 
observed in the U. S. .A.] the incidence in the 
sexes was approximately equal. Stomach and 
lung followed in males; cervix, stomach, ovar)’, 
breast in females. The incidence of prostatic can- 
cer was ver>’ low — but 3 of 78 cancers in males. 
Comparison is made with figures based on au- 
topsies in Panama on Negroes from the British 
West Indies. There gastric cancer came first, next 
prostatic, and third esophageal. A high incidence 
of the latter disease in females was not obsen-ed. 
In both the Panama and the Curasao figures, 
esophageal cancer is 8 to 10 times as frequent 
as in those based on Negro autopsy figures from 
the state of Tennessee. — F. IP. S. 


Jacobson, Paul H. [Metropolitan Life Ins. Co., 
New York City]: A statisJj'-al study of cancer 
among diabetics. Milbank Mem. Fund Quart. 
26:90-118, Jan., 1948. 


Llainbes, Juan J. [Inst. Rad. “Juan Bruno Zayas,” 
Cuba]: Cancer experimental. Historia. [Ex- 
perimental cancer. History.] .Arch, cubanos 
cancerol. 6: 273-278, July-Sept., 1947- 


McComb, S. J. [Mayo Clin., Rochester, Minn.]: 
The preparation of photographs for publica- 
tion. Postgrad. Med. 2: 43 ^' 45 ^> Dec., 1947- 


Oldofredi, Franz Joseph: AuspulTgase der Au- 
tomobile und Krebs. [Automobile exhaust 
gases and cancer.] Krebsarzt 3: 86-91, Mar., 
1948.— The author suggests that chronic CO in- 
toxication may act as a carcinogenic factor and 
points to the high incidence of cancer of the 
lung in members of submarine crews of the First 
World War, when it was exceedingly difficult to 
control the CO content of the air.— Af. C. J. 


egan, Louis J. [Los Angeles, Calif.]: The re- 
sponsibility of the general practitioner m 
neoplastic disease. California Med. 68: 102, 
Feb., 1948. 

nsentbal, Julius, & Fcigin, Iruin [Goldwater 
Memorial Hosp., New York City]: Some aspects 
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of the more common pathological findings in 
a hospital for chronic diseases. Geriatrics 3: 
1-9 Jan./Fcb., 1948. 

Tajlor, Grantlej- W. [Harvard M. Sch., Boston, 
Mass.]: Cancer. Xew England J. Med. 238: 
598-602, -Apr. 22, 1948. — -An outline of recent 
progress in: education; detection; diagnosis; 
knowledge of hanphatic spread: surgical treat- 
ment of various cancers. — D. A. S. 

Van Dtiser, Arthur [State Board Health, Wis.]: 
Important new cancer form provided. Wis- 
consin M. J. 47: 220-222, Feb., 1948. 

CAXCER COXTROL 

And, Guy [Kentucky Div., -Am. Cancer Soc., Louis- 
ville]: The cancer mobile unit. Kentucky M. 
J. 46: 75-76, Mar., 1948. — In order to bring 
facilities for the diagnosis of cancer directly to 
the citizens of certain areas of Kentucky where 
there are too few doctors and hospitals, a self- 
contained mobile unit for the diagnosis of can- 
cer was constructed. It contains complete diag- 
nostic x-ray equipment with development tank, 
sterile instruments and supplies for the removal 
of tissue for biopsy, instruments for broncho- 
scopic and sigmoidoscopic examinations, and a 
small laboratory for microscopic examinations. All 
tissue c.xaminations are made by members of the 
Kentucky Society of Pathologists, without charge. 
There is a dressing room for patients, folding 
tables for filling out clinical records, and ade- 
quate storage for records and supplies. There is 
indirect lighting, and heating is by electricity. A 
small, permanent staff is in charge. The services 
of the mobile unit are arranged for a community 
by invitation of and in co-operation with the 
County Medical Society. — D. A. S. 

And, Guy [Louisville, Ky.]: Medical participation 
in cancer control in Kentucky. Kentucky M, 
J. 46: 1 42- 1 44, .Apr., 1948. 

Bitmap, W. L. ; Fredericks, M. G. : Mead, C. H.; 
Merriman L. L. : Moe, R. J. ; Patch, O. B., & 
Wells, .A. H. [St. Luke’s Hosp., Duluth, Minn.] 
The Fergus Falls Cancer Detection Clinic. 
Minnesota Med. 31: 161-162, Feb,, 1948. 

Cardie, A. E. [Minneapolis, Minn.]: Co-operation 
between the physician and the cancer society. 
Minnesota Med. 31: 249-252; 258, Mar., 1948. 

Carrigan, William, & Marshino, Ora: The pro- 
gram of the X’ational Cancer Institute. [From 
Cancer Reports Section.] Pub. Health Rep. 63: 
50 1 -5 1 7, -Apr. 16, 1948. 

Cleerc, Roy L. [Denver, Colo.] : Good progress 
in cancer case reporting. Rocky Mountain M. 
J. 45: 216-217, Mar., 1948. — Report of the Cen- 
tral Cancer Register of the Colorado State De- 
partment of Public Health. 

Craddock, French H., Jr. [Sylacauga, .Ala.]: What 
a cancer clinic means to our community. Ken- 
tucky M. J. 46: 1 44- 1 45, .Apr. 1948. 

Deihcrt, .Austin V. [Nat. Cancer Inst., Bethesda, 
Md.]: Recent developments in cancer control. 
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-Am. J. Pub. Health 38: 191-201, Feb,, 1948 . — A 
review. 

Gates, Edith M. [.Am. Cancer Soc., New York 
City]: Cooperation in cancer control. M. 
Woman's J. 55: 26-30; 51, .Apr., 1948. 

Kinney. Lyell C. [San Diego, Calif.]: The relation 
of the private physician to the cancer control 
program. California Med. 68: 288-291, .Apr., 
1948. 

Kler, Joseph H. [New Brunswick, N. J.]: Back- 
ground of the mneer control program. J. M. 
Soc. New Jersey 45: 27-28, Jan., 1948. 

Kress, Louis C. [Rosivell Park Memorial Inst., 
Buffalo, N. Y.]: Tumor clinias in Xew York 
Stale. New York State J, Med. 48: 511-516, 
Mar. I, 1948, 

McLean. Jay [Bur. Cancer Control, Health Dept., 
Washington, D. C.]: District cancer control. M. 
.Ann. District of Columbia 17: 59-61, Jan., 1948. 
— With a cancer detection e.xamination every six 
months, 500,000 examinations would be required 
in the District of Columbia annually. This would 
average 500 examinations a year for each avail- 
able physician. .A full-time physician in a clinic 
all year could do possibly 2,500 examinations. 
The District would thus require a total of 200 
clinics with full-time physicians and nursing 
staffs. The entire United States has less than 500 
cancer clinics and most of them are in operation 
only I or 2 days a week. Cancer detection clinics 
function in an educational capacity, and the re- 
quired number for a complete program of ex- 
aminations is impracticable: hence, the control 
of cancer is the responsibilit)' of even- physician. 
— /. M. Sether, M.D. 

Marshino. Ora [Nat. Cancer Inst., Bethesda, Md.] : 
The e.xpanded federal cancer program. M. 
Woman’s J. 55: 21-24, Apr., 1948. 

Olson, Kenneth L. [South Bend, Ind,]: Tlie can- 
cer program and the county medical society. 
J. Indiana State M. .A, 41: 413-417, .Apr. 1948. 

Oughlerson, A. W. [New York City]: Tlie control 
of cancer. Nova Scotia M. Bull. 27: 76-82, 
Mar., 1948. — Reprinted from .Ann. Surg. 126: 
478, 1947- 

Oughlerson, .A. W. [New York City]: Tlie cancer 
problem. Rocky Mountain M. J. 45: 301-306, 
.Apr., 1948. 

Paterson, Ralston [Christie Hosp. & Holt Radium 
Inst., Manchester, Eng.]: Tlie centralization 
of cancer treatment. .Acta radiol. 28: 451-460, 
Nov., 1947. — The results of cancer treatment 
can be greatly improved by centralization of all 
treatment facilities. This calls for the pro\-ision 
of a single “Centre” for population aggregates 
of upwards of i million, with an improving effi- 
ciency up to 2 or 3 million. The structure and 
functions of such a centralized unit are discussed. 
— Auth. Summ. 

Peterson, Rosalie I. [U. S. Pub. Health Serv., 
Washington, D. C.]: Public health nursing in 
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the cancer control program of the U. S. Pub- 
lic Health Service. Am. J. Pub. Health 38: 206- 
2i0j Feb., 1948. 

Scheele, Leonard A. [Nat. Cancer Inst., Bethesda, 
Md.]: The cancer program of the United 
States Public Health Service. South. M. J. 41: 
237-245J March, 1948. 

ETIOLOGY AND PATHOGENESIS 

Cowdry, E. V. [Washington Univ., & Barnard Free 
Skin & Cancer Hosp., St. Louis, Mo.]: Sym- 
biosis, antibiosis, and cancer. Science 107: 
101-104, Jan. 30, 1948. 

Gye, W. E. [Imperial Cancer Res. Fund, Eng.]: 
Viruses and cancer. Practitioner 160: 124-128, 
Feb., 1948. 

Korbler, Juraj [Zagreb, Yugoslavia]: Uber die 
Entsteluing bosartiger Geschtviilste ini unmit- 
telbaren Anschluss an einmalige Verletzun- 
gen. [Occurrence of malignant tumors imme- 
diately following a single injurj'.] Krebsarzt 
3: 102-104, Mar., 1948. — Of 10,000 patients 
treated between 1931-1947, 3 appeared to have 
malignant tumors following an injur)-: a squa- 
mous carcinoma following a blow to the head 
with subsequent irritation by combs; basal-cell 
epithelioma following skull wound by a shell 
splinter; partly pigmented basal-cell epithelioma 
of the nose following a blow. — M. C. J. 

Petrov, N. N.: Virus etiologj- of malignant tu- 
mors. Am. Rev. Soviet Med. 5: 97-100; 122, 
Apr., 1948. 

Zondek, Bernhard [Rothschild Hadassah Univ. 
Hosp. & Plebrew Univ., Jerusalem, Palestine]: 
Oestrogens and tumour genesis. Acta radiol. 
28: 433-450, Nov., 1947. — Some investigations 
have reported benign tumors arising in the geni- 
tal organs of both women and animals (rodents 
and monkeys) after administration of estrogenic 
hormone. From the therapeutic point of view it 
is essential to know whether estrogen is carcin- 
ogenic. Clinical use of estrogenic hormone dur- 
ing 20 yrs. has not produced a single case of 
cancer. Should the carcinogenic eflect be actual, 
the number of cancers both of the uterus and 
of the breast would certainly have increased 
greatly since a large number of women undergo 
estrogen treatment for many mos. and yrs. The 
fact that estrogen is used for treatment of can- 
cer (prostate, breast) contradicts its carcinogenic 
action; when damage is caused at all, it is by 
continual and ver)- prolonged administration. Es- 
trogenic hormone should be administered with 
greater caution when patients have cystic mas- 
titis or cervical erosion, or belong to cancerous 
families. — Auih. Summ. 


DIAGNOSIS 

Archer, Vincent Wm. [Charlottesville, Va.]: The 
role of x-ray in cancer diagnosis. Kentucky 
M. J. 46: 152-156, Apr., 1948. 


Hinsberg, K. [Freiburg, Ger.]: Krebsreaktionen. 
[Cancer tests.] Krebsarzt 3: 19-24, Jan., 1948. 
— I he author briefly reviews the various cancer 
reactioiis that have been proposed; principally 
he replies to certain criticisms made by V. Christ- 
iani about his (Hinsberg’s) reaction. — M. C. J. 

Morgan, Hugh J. [Nashville, Tenn.]: The im- 
portance of history and physical examination 
in the recognition of cancer. Rocky Mountain 
M. J. 45: 290-295, Apr., 1948. 

Papanicolaou, George N. [Cornell Univ. M. Coll. 
New York City]: The cell smear method of 
diagnosing cancer. Am. J. Pub. Health 38: 
202-205, Feb., 1948. — A review of the uses and 
results of the smear method. 

Penner, D. W. [Winnipeg Gen. Hosp., & Univ. 
Manitoba]: Delays in cancer diagnosis. Mani- 
toba M. Rev. 28: 130-131, Mar., 1948. 

Slaughter, Danely P. [111. Coll. Med., Chicago]: 
The diagnosis of accessible cancer. Illinois M. 
J- 93: 134-138, Mar., 1948. 

Vick, Reginald M. : The early diagnosis of nia- 
lignant disease. St. Barth. Hosp. J. 52: 22-25, 
Mar., 1948. 

Waltman, Charles A., & Zillessen, F. 0 . [Easton 
Hosp., Easton, Pa.]: Tlie diagnosis of cancer 
from smears of secretions and e.xudatcs with 
modification of the Papanicolaou procedure. 
Staff Bull. Easton Hosp. i: 12-17, Feb., 1948, 

TREATIMENT 

Bercel, Nicholas A. [Cedars of Lebanon Hosp., 
Los Angeles, Calif.] : Clinical trial of 10820 , a 
new synthetic analgesic. Dis. Nerv. System 9: 
*5-18, Jan., 1948. — In a case of metastatic car- 
cinoma of vertebra, four 15-mg. subcutaneous 
doses equalled 400 mg. demerol in relief; given 
orally, nausea and tinnitus occurred. — M. C. J. 

Daland, Ernest M. [Mass. Gen. Hosp., Boston]: 
Palliative treatment of the patient with ad- 
vanced cancer. J.A.M.A. 136: 391-396, Feb. 7, 
1948. — A detailed summar)- of the measures 
available for palliation of incurable cancer: re- 
lation of physician and patient, hospitalization, 
medicaments, treatment of ulcerated lesions, ra- 
diation, relief of obstruction, castration therapy, 
hormonal therapy, and neurosurgical measures. 
~D. A. S. 

Haddow Alexander [Middlesex Hosp., Eng.]: Pat- 
erson, Edith; ApThomas, Inez; Riches, E. 
W., & Boyland, E. ; Discussion on chemo- 
therapy in malignant disease. Proc. Roy. Soc. 
Med. 41: 45-51, Jan., 1948. 

Hyndman, Olan R. [Denver, Colo.]: Intractable 
pain due to cancer. Treatment by neurosurgi- 
cal methods. Am. J. Surg. 75 - >87-199, 

2^48. — In patients with cancer, pain is produced 
in various parts of the body by mechanical effects 
of the growth : obstruction, inhltration, compres- 
sion, primary and metastatic tumefaction, and 
secondary’ inflammation. Neurosurgery is re- 
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quired chiefly for advanced primary cancers of 
the uterus and cervix, breast, buccal cavity, and 
their metastases. Narcotics, irradiation, and sex 
hormones for the relief of pain in inoperable 
cancer are usually considered and tried before 
neurosurgery. Morphine is the “first court of ap- 
peal” when pain becomes manifest and, when 
neurosurger)' is not advisable, it or a substitute 
may be the sole means of palliation. It may also 
be used with irradiation and neurosurgers-. Irra- 
diation may produce considerable palliation and 
the author feels that the radiologist at least 
should be consulted before neurologic surgery is 
undertaken. In some instances, sex-hormone ther- 
apy should be tried. 

Neurosurgery should be the “last court of ap- 
peal” but should not be delayed unnecessarily. 
The neoplasm must be histologically identified 
and a state of inoperability established beyond 
question. If a highly malignant, rapidly grow- 
ing neoplasm is present in an extremely debili- 
tated patient, narcotics may well add more total 
palliation than neurosurgery. Once an opera- 
tion for intractable pain is indicated, a proce- 
dure designed to give definite results should be 
chosen — “except for pain in the face and throat, 
a section of the spinothalamic tract at an appro- 
priate locus is the procedure of choice at the 
present writing.” The use of subarachnoid injec- 
tion of alcohol has been limited and of little 
benefit. Its chief application has been to the tho- 
racic ncr\-es and in cases of pain due to causes 
other than cancer. Rhbotomy is the method of 
choice only for pain in the face, tongue, mouth, 
and throat. S)Tnpathectomy has no place in the 
treatment of pain due to cancer with the one 
exception, presacral neurectomy, which usually 
is used along with some other procedure. 

The surgical procedure of choice for pain in 
the face, mouth, tongue, throat, and neck is 
transection of the root of the fifth nerve by 
either the subtemporal or occipital route. Sjoq- 
vist’s (1938) trigeminal tractotomy is not suc- 
cessful. 

Relief of pain in the shoulder and upper e.x- 
tremity, most frequently due to metastatic can- 
cer of the breast, presents the greatest difficulty. 
Section of the brachial plexus or its intraspinal 
roots produces a para^-zed extremity, the ad- 
justment to which is difficult for the patient, 
and phantom pain or sensation sometimes per- 
sists. High cers'ical chordotomy is fraught with 
danger — particularly respiratory embarrassment 
— fails to relieve pain satisfactorily, and has no 
specific value according to the author. Instead, 
for analgesia as high as D-i or D-a or higher, 
he recommends section in the medulla, above 
the cervical danger zone, as described by 
Schwartz and O’Leary and by .Adams and 
Monro ; or mesencephalic tractotomy as described 
by Walker. 

Chordotomy has proved entirely satisfactory 
for cflectivc analgesia below the level of D-5 or 
D-6. Untoward ssTnptoms do occur, more con- 
sistently when bilateral procedures have been 
performed: weakness of the lower extremities, 
atony of the bladder and weakness of bladder 
and bowel sphincters, loss of ability for orgasm. 
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and permanent and ses'ere orthostatic hspoten- 
sion. Recoveiy usually takes place quickly and to 
a considerable degree. The author suggests the 
term spinothalamic tractotomy with the level 
designated, e.g., spinal. The author has had no 
experience with prefrontal leucotomy but he be- 
lieves that it may produce results more desir- 
able than the methods he has described. — S. A. 
Wilkins, Jr., M.D. 

Jenizer, A. [Geneva, Swtz.]: Myelotomie com- 
missurale postWeure. [Posterior commis- 
sure myelotomy.] Confinia neurol. 8 (1/2): 
1-8, 1947/48. — Myelotomy was performed in 2 
cases for relief of intractable pain resulting from 
inoperable malignant chordoma and inoperable 
rectal carcinoma. The technique of operation is 
described. — M. C. J. 

Martin, Hayes [Memorial Hosp., New York City]: 
Instruments useful in head and neck opera- 
tions. .Ann. Otol., Rhin. & Laiyag. 56: 1021- 
1028, Dec., 1947. 

Messer, Alfred A. [New York City]: Some recent 
concepts in the chemotherapy of malignan- 
cies. M. Rec. 161: 28-32, Jan., 1948. 

Mohs, Frederic E. [Univ. Wis. M. Sch., Madi- 
son]: The preparation of frozen sections for 
use in the chemosurgical techniqpie for the 
microscopically controlled excision of cancer. 
J. Lab. & Clin. Med. 33: 392-396, Mar., 1948. 
— The microscopic control of excision attained 
by the chemosurgical treatment of cancer is de- 
pendent upon the completeness of the frozen sec- 
tions of the tissues which have been fi.xed in situ 
prior to excision. To make possible these com- 
plete sections, a number of modifications of the 
usual frozen-section technique have been desdsed. 
•A procedure embodring these modifications is 
described. The sections, which are stained with 
hematoxylin and eosin, are permanent. — Auth. 
Summ. 

Morgan, Hugh J. [Nashville, Tenn.]: The care 
of the patient with terminal cancer. Rocky 
Mountain M. J. 45: 116-119, Feb., 1948. 

Rhoads, Cornelius P. [Memorial Hosp. & Sloan- 
Kettering Inst., New York City]: Recent ad- 
vances in treatment of cancer. J..A.M..A. 107: 
305-308, Jan. 31, 1948, — Improvements in the 
treatment of cancer of the upper respirator)- 
tract, breast, thyroid gland, bladder, and ad- 
vanced abdominal cancer, with a summarj- of 
the results of the use of the nitrogen mustards. 
—D. A. S. 

Turner, Oscar A. [Youngstown, Ohio]: Surgical 
treatment of pain: a diagnostic and thera- 
peutic outline. Ohio State M. J. 44: 38-42, 
Jan., 1948. 

Wawro, N. William [Hartford, Conn.]: Newer as- 
pects of the palliative treatment of cancer. 
Connecticut State M. J. 12: 17-23, Jan., 1948. 
— General review including nitrogen mustard, 
hormones, surgeiy, neurosurgery, and radiation 
therapy. 
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Whillans, M. G. [Dalhousie Univ., Halifax, N. S.]: 
The relief of pain in terminal cancer. Nova 
Scotia M. Bull. 27: 72-75, Mar., 1948. 

IRRADIATION 

Airan, W. O. [A. P. Mission Hosp., Miraj, India]: 
Close range low voltage x-ray therapy ; Chaonl 
(contact) therapy. Indian J. Radiol. 2: 16-25, 
Feb., 1948. 

Allsop, C. B. [Guy’s Hosp. M. Sch., London, Eng.]: 
Theories of the biological actions of ionizing 
radiations. Brit. J. Radiol. 21: 72-74, Feb., 
1948. 

Benner, Sven [King Gustaf V’s Jubilee Clin., 
Stockholm, Sweden]: .A new teleradinm appa- 
ratus. Acta radiol. 28: 765-768, Nov., 1947. — 
The paper describes an improved design of Sie- 
vert’s teleradium apparatus, in which the radium 
is conveyed to and from a protecting lead con- 
tainer by means of a remote control mechanical 
device. — Auth. Sinnm. 

Boag, J. W. [Hammersmith Hosp., London, Eng.]: 
The presentation and analysis of the results 
of radiotherapy. Brit. J. Radiol. 21: 128-138, 
Mar., 1948. 

Castigliano, S. Gordon [Am. Oncologic Hosp., 
Philadelphia, Pa.]: .A master facial cast for 
rigid portal delimitation in roentgen therapy 
of cancer about the face. Am. J. Roentgenol. 
59: 19-26, Jan., 1948. 

Ilatclvette, Stakely [Lake Charles, La.]: Radia- 
tion treatment in cancer. New Orleans M. & 
S. J. too: 316-322, Jan., 1948. 

Hunt, Howard B., & Breit, Donald H. [Univ. 
Nebr., Coll. Med., Omaha]: Physiobiology and 
general management of chronic ulceration 
occurring after irradiation. .Am. J. Roentgenol. 
59: 9-18, Jan., 1948. 

Knanss, Harold P. [Monsanto Chem. Co., Dayton, 
Ohio] : Slide rule calculations of radioactive 
decay. Science 107: 324, Mar. 26, 1948. 

Martin, Charles L. [Dallas, Tex.]: The time fac- 
tor in radiation therapy. .Am. J. Roentgenol. 
59: 1-8, Jan., 1948. 

Nicolaeff, A., & Thoraeus, R. [Radiumhemmet & 
King Gustaf V’s Jubilee Clin., Stockholm, Swe- 
den] : Small-scale dosage trials for preparatory 
studies in radiological treatment. (Prelimin- 
ary report). .Acta radiol. 28: 776-783, Nov., 
1947 - 

Quick, Douglas [New A^ork City]: Therapeutic 
radiology. Carman Lecture. Radiology 50: 
283-296, Mar., 1948. 

Roojen, J., van [Groote Schuur Hosp., & Univ. 
Cape Town, S. Africa]: An experimental clini- 
cal series in the x-ray treatment of epithelio- 
mala. Clin. Proc. (Supp.) 6: 1-48, Dec., 1947. 
— Report of 23 cases and discussion of dosage 
factors. 


Skaggs, L. S.; Almy, G. M.: Kerst, D. W. & 
Lanzl, L. H. [Michael Reese Hosp., Chicago & 
Umv. 111., Urbana, 111.]: Development of the 
betatron for electron therapy. Radiolog^• 50: 
*67-173, Feb., 1948. 

Trapp, Ethlyn, & Hardie, Margaret [Brit. Col- 
umbia Cancer Inst., Vancouver]: The radiation 
treatment of carcinoma of the corpus uteri. 
Canadian M. A. J. 58: 115-118, Feb., 1948.— 
A revie\v. 

Warren, Shields [Boston, Mass.]: The radiosen- 
sitivity of tumors. Rocky Mountain M. J. 45: 
205-206, Mar., 1948. — .A review. 

Wegelius, Carl [Wihuri Res. Inst., Helsingfors, 
Fin.]: Capacitive electric charge as a biologi. 
cally active element in roentgen treatment of 
organic tissue. (Preliminary report.) .Acta 
radiol. 28: 468-473, Nov., 1947. 

Winternilz, Jan G. [Roy. Cancer Hosp. (Free), 
London, Eng.]: Carcinoma of the cervix: a 
discussion on the value and techniques of 
supplementary x-ray therapy. Brit. J. Radiol. 
21: 27-40, Jan., 1948. 


RADIOACTI^^ ISOTOPES 

Bloch, Konrad, & Anker, H. S. [Univ. Chicago, 
111 .]: An extension of the isotope dilution 
method. Science 107: 228, Feb. 27, 1948. 

Govaerts, J.: La dfointegration de la matiere et 
ses applications biologiques. [Disintegration 
of matter and its biological applications.] 
Rev. med. Liege 2: 553-560, Oct. 15, 1947-— 
Review of isotopes. 

Hahn, P. F.; Goodell, J. P. B.: Sheppard, C. 
W.; Cannon, R. O., & Francis, H. C. [Vander- 
bilt Univ., Sch. Med., Nashville, Tcnn.]: Direct 
infiltration of radioactive isotopes as a means 
of delivering ionizing radiation to discrete 
tissues. J. Lab. & Clin. Med. 32: 1442-1453, 
Dec., 1947. — Direct infiltration of neoplastic 
tissues was attempted with gold colloids insolu- 
ble in body fluids. They contained about 3 me./ 
ml., by the authors' estimate. Following infiltra- 
tion, measurements were made with a direc- 
tional counter to determine localization. Good 
results were obtained in the treatment of en- 
larged l)-mph nodes in Hodgkin s disease, and of 
a supraclavicular mass in a man with b-mpho- 
sarcoma -vvho received about 19 me. over a 
period of a month. Subcutaneous lesions in a pa- 
tient with chronic l>Tnphocytic leukemia had re- 
gressed a week after about i me. in 0.3 ml. of 
sol was injected, while topical application of 
about I ntc. in place for 3 days caused desquama- 
tion of several other lesions, leaving normal-ap- 
pearing skin. Gold sols given intraperitoneally m 
2 cases were retained in the peritoneum. In a 
vascular scalp lesion metastatic to a h)-perneph- 
roma, the injection did not remain localized, but 
resulted in an effect similar to an intravenous 
administration. Lack of retention was ^ 

squamous cancer of the vagina, due to the ex- 
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trcmc friability of the mass. In such a case, the 
possibility of using AgNO::, where the caustic ac- 
tion might fix it to the tissue, is discussed. — E. F. 
Focht, B.A. 

Heilig. Robert [Lady Willingdon Hosp., Jaipur, 
India]: Medical aspects of atomic energy. In- 
dian Physician 7: i-io, Jan., 1948. 

Maxfield, J. R., Jr., & Maxfield, Jack G. S. 
[Dallas, Tex.]: The use of radioactive isotopes 
in diagnosis and therapy. Texas State J. Med. 
43: 558-562, Jan., 1948. 

Muller, J.-H. [Univ. Zurich, Swtz.]: Contribution 
a I’etude du metabolisme du zinc, par la 
methode des indicateurs radio-actifs (utilisa- 
tion de I’isotope radio-actif aiTificiel Zn'^')* 
[Tlie study of metabolism of zinc by means 
of radioactive indicators (utilization of arti- 
ficial radioactive isotope Zn*^).] Bull, schwciz. 
Akad. d. mcd. Wissensch. 3: 56-66, Nov., 1947. 
— Using radiozinc (Zn'^) in the chemical form 
of its sulfide, as a radioactive tracer, and working 
with rats, the author has studied the excretion 
and distribution of zinc in the organism after in- 
traperitoneal, intramuscular, and intravenous in- 
jection. By the methods used, namely the meas- 
urement of specific radioactivity and autohisto- 
graphic examination of the tissues, it has been 
established that the zinc tends to be excreted 
rapidly by the organism after intramuscular and 
intravenous injection and more slowly after in- 
traperitoncal injection, owing to the fact that 
persistent deposits are formed within the peri- 
toneum. This peculiarity may be considered fa- 
vorable in view of the use of radiozinc (mixture 
of isotopes Zn” and Zn^”’) in the form of intra- 
peritoneal injections in cases of carcinosis of the 
peritoneum, according to the therapeutic direc- 
tions previously published by the author. — Auth. 
Summ. 

Pace, N'ello; Loevinger, Robert, & Strajman, 
Enrique [Univ. Calif., Berkeley]: In vivo Gei- 
ger-Miiller gamma-ray counter for radioiso- 
tope distribution studies. Science 107: 71-73, 
Jan. 16, 1948. — .A compact y counting tube has 
been developed for in vivo determinations in 
man. A Cu or brass tube body with Jin in. wall 
serves as the cathode. The inner diameter of the 
tube is Ys in. and outer length i in. A Cu disk, 
Jio in. thick and i in. in diameter acts as the 
counting surface of the tube. The anode consists 
of a central 3 mil W wire. The counting voltage 
is looo-iioo V., with a plateau 200-400 v. long 
at a slope of 2-3%/ioo v. In the i in. Pb shield 
the background varies from 5 to 50 counts per 
min., but is constant for any i tube. The tube 
life appears to be of the order of 10° total 
counts, and the rcsols’ing time is 1.0= 1.5 X 
10-' min. .A N'chcr-Harper preamplifier stage is 
recommended. A Pb shield i in. thick, with a col- 
limated length below the tube of 2 in., gave an 
angle of 47° for the counting field. Data show 
the counting rate for any source thickness in % 
of the maximum counting rate at infinite thick- 
ness for a 0.5 Mev y source homogeneously dis- 
tributed. Simultaneous readings at various parts 
of the body were made by photographing the 


corresponding mechanical registers of several 
counters and a timing device. — E. F. Focht, B.A. 

Sheppard, C. W.: Goodell, James P. B.. & 
Hahn, P. F. [Vanderbilt Univ. Sch. Med., Xash- 
ville, Tenn.]: Colloidal gold containing the 
radioactive isotope Au^^ in the selective in- 
ternal radiation therapy of diseases of the 
lymphoid system. J. Lab. & Clin. Med. 32: 
1437-1441, Dec., 1947. — For internal radiation 
therapy of diseases of the lymphoid system, the 
radioactive isotope -Au’"'^ was found to be suit- 
able as to half-life radiation, specific activity, 
cost, known chemical and biological behavior, 
and absence of long-lived contaminants and toxic 
effects. The preparation of stable colloidal sus- 
pensoid sols is simple. 4 mg. is the dose limit. 
The metallic gold is converted to a solution of 
gold chloride which is reduced once more to 
metallic gold in alkaline solution by adding 
ascorbic acid. The y radiation of the doses was 
measured with a Lauritsen electroscope, using 
arbitrary units. — E. F. Focht, B.A. 

Stevens, G. W. W. [Kodak, Ltd., Wealdstone, 
Middlesex, Eng.]: Resolution testing in au- 
toradiography. Nature 161: 432-433, Mar. 20, 
1948. 

Tobias, C. A. [Univ. Calif., Berkeley] ;\Teymouth, 
P. P.; Wasserman, L. R., & Stapleton, G. E.t 
Some biological effects due to nuclear fission. 
Science 107: 1 15-1 18, Jan. 30, 1948. 

ANATOMICAL REGIONS 

Goldstein, .Albert E., & Rubin, Seymour 
[Sinai Hosp., & Hoffberger Urol. Res. Lab., Bal- 
timore, Md.]: Multiple primary neoplasms. A 
summary of the literature and report of a 
case of four primary neoplasms with com- 
plete autopsy findings. Bull. Sch. Med. Univ'. 
Maryland 32: 140-149, Jan., 1948. — .Adenocar- 
cinoma of sigmoid with metastases to liver: hy- 
pernephroma with metastases to right lung; 
basal-cell epithelioma of skin: and papillary- 
carcinoma of bladder. — M. C. J. 

Gordon, Benjamin S. [Veterans Adm. Hosp., 
Bronx, N. Y.]: Triple synchronous primary- 
carcinoma. Arch. Path. 45: 56-64, Jan., 1948. 
— Case report: adenocarcinoma of prostate w-ith 
extensiv-e metastases; epidermoid bronchogenic 
carcinoma metastasizing to cerv-ical lymph nodes : 
and papillary- adenocarcinoma of thyToid found 
at autopsy. — D. A. S. 

Maier, Herbert C. [Memorial Hosp., New York 
City-]: Bronebiogenie cy-sts of the medias- 
tinum. .Ann. Surg. 127: 476-502, Mar., 1948. — 
Eight cases of bronchogenic cysts are reported 
and the literature reviewed. These cy-sts are now 
known to be one of the most common tumors of 
the mediastinum, and may be grouped as: para- 
tracheal, carinal, hilar, paraesophageal, miscel- 
laneous. They- result from faulty- development of 
the primitive foregut. The cy-st wall resembles 
that of the bronchus. Some elicit no sy-mptoms: 
the cy-st is demonstrated only- by- a routine chest 
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x-ray. In general, sj-mptoms are due to compres- 
sion of the tracheobronchial tree ; when infection 
supervenes, to intrathoracic suppuration. X-ray 
studies, angiocardiography, bronchoscopy, eso- 
phagoscopy, and aspiration biopsy (yields thick, 
white or yellow mucoid material) are used in 
differential diagnosis. Often diagnosis can be es- 
tablished only by surgical exploration. Surgical 
e.xtirpation through a posterolateral approach is 
recommended if the patient’s general condition 
permits. Partial removal is done if complete C-x- 
cision appears to be too hazardous. The author 
warns against injur>' to the tracheal wall. There 
were no operative deaths in the 8 cases: 7 had 
an uneventful convalescence. In 1, lobectomy 
was performed because the mediastinal cyst ex- 
tended into a right upper broncliiectatic lobe. 
I was a girl, aged 8 mos. — H. E. E. 

NECK 

Dahleen, Henry C. [San Jose, Calif.]; Tumor of 
the carotid body. South. Surgeon 14: 264-272, 
Apr., 1948. 

Donald, R. A., & Crile, George, Jr. [Cleveland 
Clin., Ohio]: Tumors of the carotid body. Am. 
J. Surg. 75: 435-440, Mar., 1948. — Report of 
5 cases and discussion. 

LeCompie, Philip M, [New England Deaconess 
Hosp., & Harvard Cancer Comm., Boston, 
Mass.]: Tumors of the carotid body. .A.m. J. 
Path. 24: 305-321, Mar., 1948. — .According to 
present evidence, the carotid body is a chemore- 
ceptor, not a gland of internal secretion, and not 
part of the “chromaffin system.’’ In a series of 17 
tumors of the carotid body no true chromaffin 
reaction was demonstrated, and no evidence for 
the secretion of epinephrine was obtained in as- 
say of the fresh tissue in 2 instances. Tumors of 
the carotid body e.xhibit a basic pattern of nests 
of “chief” cells surrounded by a more or less 
vascular stroma. Depending on the relative 
amounts of “chief” cells and stroma, they may 
be described as “usual,” “adenoma-likc,’’ or “an- 
gioma-like.’’ Use of the noncommittal term 
“carotid-body tumor’’ is preferred to other names 
generally used. The great majority of these tu- 
mors are both histologically and clinically be- 
nign. In view of the high operative mortality, 
it is doubtful whether they should be removed in 
those cases in which ligation of the carotid ar- 
teries is necessary. — Audi. Summ. 

MacComb, ’VV^illiam S. [Memorial Hosp., New 
York City] : Carotid body tumors. .Ann. Surg. 
127: 269-277, Feb., 1948. — In a review of 10 
surgically treated carotid-body tumors, the high 
postoperative mortality associated with the not 
infrequent necessity of ligating the common and 
internal carotid arteries during resection is em- 
phasized. 4 deaths occurred in the 7 cases so 
ligated, due either to immediate cerebral anemia 
because of inadequate collateral cerebral circu- 
lation or to an ascending thrombosis in the in- 
ternal carotid artery. The latter, it is presumed, 
originated in a ligature injun’ to the intima and 
might be guarded against by ligating over wide 


fascial strips and the immediate use of anti- 
coagulants. The Matas and other occlusion tests' 
of the common carotid arteiy, when positive, are 
undoubtedly of value as indicators of the ade- 
quacy of the collateral cerebral circulation. .As- 
piration biopsy has been found to be both de- 
pendable and safe when representative samples 
of the tumor are obtained. Primaiy sMnptoras 
were the presence of a neck or phar>-ngeal mass, 
a Homer’s syndrome, and vocal cord parah-sis’ 
There was no historj- of sj-ncope in this series! 
50% of the tumors were malignant and one of 
these was primarily bilateral. Case histories, a 
brief review of the literature, and the phpio- 
logical and embryological background of these 
tumors are included. — S. L. Perzik. MJ). 

Peterson, L. [Univ. 111. Coll. Med., Chicago]: 
Minor siirgerj- of the neck. S. Clin, .\orth 
America 28: 56-68, Feb., 1948. 

Rucker, William H. [Minneapolis, Minn.]: Con- 
genital cysts and fistulas of the neck: uilh 
case reports. Minnesota Med. -Ji- 
-Apr., 1948. 


THOR.ACIC C.A’VTTY 

Brea, IMario M.. & Imaz. Osvaldo Mazzini; 
Quiste pericardio-celomieo. [Pericardio-cclo- 
mic cyst.] Bol. y trab., .Acad, argent, de cir. 31 
(25): 845-850, 1947. — Case report. 

Brohee, G. [Centre Gastro-Enterol. Brussels, 
Belg.]: .Appendicite purulente et kyste sous- 
sereux intrathoracique du diaphragme. 
[Purulent appendicitis and subserous, intra- 
thoracic cyst of the diaphragm.] .Acta gastro- 
enterol. belg. 10: 455-457, Oct., 1947.— Der- 
moid cyst. 

BrouTi, Robert B. [U. S. Nav>-]: Bronchiogenic 
cysts of the mediastinum. Report of a case. 
U. S. Nav. M. Bull. 48: 107-112, Jan./Fcb., 
1948. 

Cooper. George. Jr.; .Archer. A’incent W.. & 
Mapp, John R. [Univ. A^a. Hosp., Charlottes- 
ville]: Mesothelial mediastinal cysts (“peri- 
cardial cysts*’). Differential diagnosis of 
shadows continuous with the anterior inferior 
mediastinum. South. M. J. 41 : 285-295, -Apr., 
1948. 

Davidson, Louis R., & Brown, Lowell [New A ork 
City]: Gastrogenous mediastinal cyst. J. Thor- 
acic Surg. 16: 458-467, Oct., 1947- — Case re- 
port and review of literature. 

La Tona, Joseph H.. & Coleman, Francis^ C- 
[Mercy Hosp., Des Moines, Iowa]: Congenital 
gastro-enteric cysts of the thorax: .A re'ieu 
and report of a case. J. Iowa State M. Soc. 
38: 11-13, Jan., 1948. 

Lindquist, Nils, & Wulff. Helge B. [Lund, Swe- 
den] : Mediastinal enterocystonia. Report of a 
case in a seven-month-old child tvitli impen 
ing suffocation, operation, and rcco^CI7. J- 
Thoracic Surg. 16; 468-476, Oct., 1947- 
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Perrin, M. B. [Winnipeg Gen. Hosp,, Man.]: Me- 
diastinal tumors. Manitoba M. Rev. 28: 149, 
Mar., 1948. — Report of 3 cases: ganglio-neu- 
roma, lipoma, and i as yet undiagnosed. 

Smart, Joseph [London Chest Hosp., Eng.]: A 
case of a large thymic cyst successfully re- 
moved from the anterior mediastinum. Brit. 
J. Tuberc. 41: 84-88, Oct., 1947. 


ABDOMINAL CAVITY’ 

Greene, Laurence F. [Mayo Clin., Rochester, 
Minn.]: Extreme renal displacement due to 
retroperitoneal tumors. J. Urol. 59: 174-178, 
Feb., 1948. — Report of 3 cases: lipoma, cyst 
of primitive urogenital-ridge origin, and cyst 
of adrenal gland. 

Hickey, B. B. [Mosul, Iraq]: A dermoid cyst of 
the lesser omentum. M. Press 219: 19-20, Jan. 
7, 1948. 

Hill, YVm. Harry, & Glenn, Wadley R. [Craw- 
ford W. Long Memorial Hosp., Atlanta, Ga.]: 
Multiple pelvic malignancies. South. Surgeon 
14: 192-194, Mar., 1948. — Case report: simul- 
taneous bilateral ovarian cystadcnocarcinoma and 
carcinoma of the sigmoid. 


BREAST 

Abramson, William, & Warshawsky, H, [U. S. 
Veterans Hosp., Dayton, Ohio]: Cancer of the 
breast in the male, secondary to estrogenic 
administration. Report of a case. J. Urol. 59: 
76-82, Jan., 1948. — A case of cancer of the 
breast in a male who was undergoing estrogenic 
treatment for carcinoma of the prostate is pre- 
sented. There is strong evidence that there is a 
causal relationship between the hormonal ther- 
apy and the development of cancer of the breast. 
The total amount of dicthylstilbcstrol used was 
1097 mg. This treatment had extended over 489 
days. -Awareness of the likelihood of the develop- 
ment of cancer of the breast in the male receiv- 
ing estrogenic therapy for carcinoma of the 
prostate is important. The breast changes inci- 
dent to such therapy should be carefully ob- 
served clinically. — Aulh. Sum/n. 

Andreasen, A. T. [Calcutta, India]: Medullary 
carcinoma in an axillary breast. Brit. J. 
Surg. 35: 322-323, Jan., 1948. — Case report. 

Bartlett, Edwin I. [San Francisco, Calif.]: Papil- 
loma of the brea.st. West J. Surg. 56: 12-15, 
Jan., 1948. 

Burns, C. W. [Winnipeg Gen. Hosp., Man.]: Tu- 
mour of the liver. Manitoba M. Rev. 28: 148- 
149, Mar., 1948. — Solitarj- metastasis of carci- 
noma of the breast. 

Clarke, Jamc.s C. [MeXeal Memorial Hosp., Ber- 
wyn, III.]: Giant intracanalicular fibro-ade- 
noma of the brea.st. Report of a case. Ann. 
Surg. 127: 372-376, Feb., 1948. 
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Cohn, L. Clarence [Baltimore, Md.]: Ten-year 
cures in carcinoma of the female breast. 
South. M. J. 41: 376-378, Apr., 1948. 

Cutler, Max [Chicago, 111 .]; Cancer of the breast. 
Kentucky M. J. 46: 135- '36, -Apr., 1948. 

Fernandez, Orlando Lopez [Havana, Cuba]: 
Cancer de la mama en el hombre. Estudio 
basado en la revision de once casos. [Cancer 
of the breast in the male. Study based on 11 
cases.] -Arch, cubanos cancerol. 6: 262-265, 
July/Sept., 1947. 

Gordon-Taylor, Gordon: On cancer of the 
breast. .Ann. Roy. Coll. Surgeons England. 2: 
60-68, Feb., 1948. 

Halpert, Bela, & Young, Millington O. [Sch. 
Med. Univ. Okla., Oklahoma City]: Carcino- 
sarcoma of the mammary gland. Surgery 23: 
289-292, Feb., 1948. — Case report. 

Jackson, Arnold S. [Jackson Clin., Madison, 
Wis.]: Carcinoma of the breast in the absence 
of clinical breast findings. Ann. Surg. 127: 
177-179, Jan., 1948. — Report of 3 cases. 

Llewellyn, Henry Davies [Llanelly Gen. Hosp., 
Wales]: A giant adenosarcoma of the breast. 
Brit. J. Surg. 35: 2 14-2 1 5, Oct., 1947. — Case 
report. 

Macdonald, Ian [Sch. Med., Univ. South. Calif., 
Los .Angeles]: Tire bleeding nipple as a diag- 
nostic and therapeutic problem. California 
Med. 68: 1-4, Jan., 1948. 

McCarthy, William D. [Oakland, Calif.]: The 
diagnosis of early breast cancer. California 
Med. 68: 7-10, Jan., 1948. 

McGraw, Arthur B. [Crosse Pointe, Mich.]: 
Radical mastectomy. Prognosis after survival 
for five years. Arch. Surg. 55: 292-303, Sept., 
' 947 - 

Massopust, Leo C. [Marquette Univ. Sch. Med., 
Milwaukee, Wis.]: Infrared photographic 
study of the superficial veins of the thorax 
in relation to breast tumors. A preliminary 
report. Surg., G>’nec. & Obst. 86: 54-58, Jan., 
1948. — Infrared photography has been used to 
study the superficial venous patterns that may 
be altered by any condition affecting the circu- 
lation. 100 patients with breast complaints en- 
tering a dispcnsaiy from a cancer detection 
clinic were studied with the purpose of ascer- 
taining if: (i) the pattern of the superficial 
veins of the thorax would be altered or disturbed 
by a tumor within the breast, ( 2 ) the tumor 
were malignant or benign, and [3) infrared 
photography might be of practical assistance in 
the diagnosis of cancer. Two normal venous 
patterns are found in the human female chest: 
the longitudinal, which radiates downward and 
laterally into the breasts from the area of the 
manubrial notch, and the transverse, which ra- 
diates laterally in both breasts from the pectoral 
venous plexus. 65 tumors tvere found among 
the too cases. 12 are described and the infrared 
photograph, “phlebogram,” of each presented. 
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7 c.nsos with malignant disease of the breast 
sliowed alterations in the venous pattern. 5 
cases showed no alterations; 2 of these had nor- 
mal breasts and 3 had benign pathological proc- 
esses. 

The author states that in some eases phlcbo- 
grams revealed infonnation difficult or impos- 
sible to obtain by other means and that in at 
least 6 eases in which the interpretation of the 
phlcbogram was in disagreement with the clini- 
cal diagnosis, the subsequent pathological di- 
agnosis confirmed the findings suggested by the 
photograph. He concludes that: “Further study 
of many more benign and malignant tumors 
might indicate that the infrared phlcbogram 
may serve as an additional adjunct in the detec- 
tion and classification of tumors of the breast.” 
—S. A. Wilkins, Jr., M.D. 

Mclaiid, Orville N. [Los Angeles Tumor Inst., 
Calif.J: Carcinonin of the breast. Ann. West. 
Med. & Surg. 2: I2r-t23, Mar., 1948. 

Neil, .Tnnie.s M. [Oakland, Calif.]: Painful breast. 
California Med. G8: 5-6, Jan., 1948. 

Oberbelman, Harry A. [Loyola Univ. Sch, Med., 
Chicago, 111 .]: Heiiign lesions of the breast. 
S. Clin. North America 28: 95-112, Feb., 1948. 

Pavlovsky, Alejandro . 1 ., & Ilertodano, Isidore 
M. Caceres: Mastitis (|nistica y cancer dc 
mania. [Cystic imistitis and cjinecr of tbc 
breast.] Dol. y trab., Acad, argent, de cir. 31 
(27): 909.924, 1947. 

Perry, Thomas, Jr. [Rhode Island Hosp., Provi- 
dence] : Adenocarcinoma of tbc breast. Kc- 
port of a ease recurring 27 years after radi- 
cal mastectomy. Rhode Island M. J. 31: 44; 
46, Jan., 1948. 

Pullingcr, II. D. [London, Eng.]: Cy.stic disease 
of tbc breast: Human and experimental. 
Lancet 2: 567-572, Oct. 18, 1947. — Hum.an .and 
experimental cystic disease of the breast arc 
comparable. Discrepancies exist in the interpre- 
tation of the way eysts develop. Both conditions 
arc probably brought about by excess of estro- 
gen acting on mammary epithelium that re- 
sponds atypically. 'J'hc decisive factor is not 
merely excess or imbalance of estrogen but the 
nature of the parenchyma. Cystic disease of the 
breast is an entity independent of mammary 
cancer. It docs not predispose to mammary can- 
cer of mice when the cancer is activated by the 
tumor agent. Its relationship to chemical carci- 
nogens remains to be determined. — Aulh. Sutnm. 

Sebinz, H. R., & Ilot.'-ztcjn, Cb. [Univ. Zurich, 
Swtz.]: Die Abbangigkeit dcr Prognose dcr 
Miimimi-Careinomc vom Tumor.sladiiim iind 
vom Lcbcnsiiltcr iuiband von 702 Fallen. 
rDependenee of jirognosi.s in brca.st carcinoma 
on tbc stage of tbc tumor and on the pa- 
tient’s age on tbc basis of 702 eases.] Acta 
radiol. 28: 611-622, Nov., 1947. 

Sugarbakcr, Everett D., & Wiley, Horace M. 
[Jefferson City, Mo.]: Carcinoma of tbc breast. 
Its present status. J. Missouri State M. A. 45: 
r-22, Jan., 1948. — A review. 


Trueman, K. R. [Winnipeg. Gen. Hosp., Man]- 
Five-year survival in carcinoma of the breaM 
Manitoba M. Rev. 28; 149, Mar., 1948. 

TREATMENT 

Collcr, F. A. [Ann Arbor, Mich.]: The diagnosis 
and treatment of breast tumors. The R. H. 
Sykes Icetiirc. J. Michigan State M. Soc. '47:' 
399'400) Apf-j [948. — Lantern demonstration- 
abstract from Editor’s notes. ’ 

Covington, E. Eugene [Mercy Hosp., Baltimore 
Md.]: Cancer of tbc breast. Tbc present sla’ 
tiis of irradiation. Bull. Sch. Med. Univ. 
Maryland 32: 150-158, Jan., 1948. 

Davison, T. C., & Letton, A. H. [Atlanta, Ga.]: 
Testosterone in far advanced breast cancer. 
Preliminary report. South. Surgeon 14: 170. 
184, Mar., 1948. 

Erskinc, Artbiir W. [Cedar Rapids, Iowa]: The 
management of advanced cancer of the 
breast. Radiology 50: 7-9, Jan., 1948. 

Fitzwilliams, Duncan C. L. [St. Mary’s Hosp., 
London, Eng.]: The Ircalincnl of early cancer 
of the breast. M. Press 219: 165-169, Feb, 25, 
1948. 

Coin, Lowell S. [Los Angeles, Calif.]: The place 
of radiation therapy in tbc management of 
breast cancer. California Med. 68: 11-13, 

Jan., 1948. 

Gordon-Taylor, Gordon; MeWbirter, R.; Cade, 
Stanford; Handley, R. S., & Alleliin, F. M.: 
Discussion: tbc treatment of t-ancer of the 
breast. (Abridged) Proc. Roy. Soc. Med. 41: 
1 18-132, Feb., 1948. 

Harrington, Stuart W. [Mayo Clin., Rochester, 
Minn.]: Surgical treatment of carcinoma of 
tbc breast. J. Michigan State M. Soc. 47: 
41-50, Jan., 1948. 

Jones, Howard W., Jr. [Johns Hopkins Hosp. & 
Univ., Baltimore, Md.]: Testosterone in the 
treatment of advanced breast cancer. A pre- 
liminary report. South. M. J. 41: 4-1 1, Jan., 
1948. — Fifteen advanced cases of carcinoma of 
the breast have been treated with injections of 
testosterone propionate, 300 mg. per wk. in di- 
vided doses. 3 of 5 eases with mctastascs to the 
bone had clinical and roentgeno, graphic evidence 
of healing; another ease had pain relief but 
steady progression of the lesion; one case was a 
complete failure. 2 of 10 eases of cxtraskclctal 
mctastascs showed startling improvement, while 
the remainder were failures. The variability of 
response noted in this and other series of breast 
carcinoma treated with testosterone is not at all 
understood and warrants further study. — Aulh. 
Suiiun. 

Klass, Alan [Winnipeg Gen. Hosp., Man.]: Testos- 
icrone propionate in tbc treatment of pul- 
monary mcla.‘-la.‘'CS from brca.st carcinonin. 
(Report of a ca.se.) Canadian M. A, J. 58: 
6G-6S, Jan., 1048. 
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Lenz, Maurice [Presbyterian Hosp., New York 
City]: Tissue dosage in roentgentherapy of 
mammary cancer. .Acta radio!. 28: 583-592, 
Nov., 1947. — A review of 162 patients receiv- 
ing x-rays for breast cancer as pre- or post- 
operative, or as sole treatment, at the Presby- 
terian Hospital, 1923-1940, shows that tissue 
dosage influences the therapeutic result: less 
than 2000 r results in little growth restraint; 
viable cancer cells in mastectomy specimens are 
found even after a preoperative tumor dose of 
4500 r. 10 nonoperated cancers clinically lim- 
ited to the breast and axilla are free from clini- 
cal evidence of cancer for 7 to to yrs. after 
tumor doses of 6000-8000 r. — Auth. Summ. 

Luin, J. J., van; De beliandeling van mamma- 
carcinoommetaslases met teslosteronpropion- 
aat. [Treatment of mammary carcinoma 
melastases with testosterone propionate.] 
Nedcrl. tijdschr. v. genccsk. 91: 2834-2841, Oct. 
4, 1947. — Includes case report. 

Maisin, J, [Cancer Inst., Louvain, Belg.]; Le 
traitement du cancer du sein par curiethera- 
pie et roentgentlierapie. [Treatment of can- 
cer of the breast by radium therapy and 
roentgen-ray therapy.] .Acta radiol. 28: 593- 
610, Nov., 1947. 

Maxtvell, W. [Sydney, Australia]: After-care in 
radical amputation of the breast. M. J. Aus- 
tralia i: 35-38, Jan. to, 1948. 

Moreno, Ivan Goni: Amputacion mamaria bi- 
lateral. Aposito cutaneo bomdlogo. Injertos 
“split-split.” [Bilateral amputation of 
breasts; homologous apposition of skin. 
Split grafts.] Bob y trab., .Acad, argent, de cir. 
31 (29): gg8-iooi, 1947. — Simultaneous bi- 

lateral amputation for cancer; case report. 

Nathanson, Ira T. [Harvard M. Sch., Boston, 
Mass.]: Hormonal alteration of advanced 
cancer of the breast. Bull. New England M. 
Center 10: 1-6, Feb., 1948. Also in S. Clin. 
North America 27: 1144, Oct., 1947. 

Neumann, Charles G., & Conway, Herbert [N. Y. 
Hosp., & Cornell Univ. M. Coll., New York 
City]: Evaluation of skin grafting in the 
technique of radical mastectomy in relation 
to function of the arm. Surger>- 23: 584-590, 
Mar., 1948. — This report is based on an analy- 
sis of 389 patients on the surgical service of the 
New A'ork Hospital from September i, 1932, to 
December 31, 1940; 13 cases were excluded be- 
cause of death which soon followed, or because 
of palliative surgciy. Bilateral mastectomy was 
performed in 8 cases. Study was made of 384 
case records of which 308 were sufficiently com- 
plete to analj-zc. Function was classified in 285 
cases as: poor — less than 90-degree abduction: 
good — greater than 90 degrees but less than 160 
degrees; excellent — greater than 160 degrees. 
Closure was classified in 287 cases: (i) without 
graft; (2) use of small graft (less than 60 sq. 
cm.): (3) use of large graft; (4) graft of un- 
recorded size. Of 308 patients, 95 were closed 
without graft; 23% had poor arm function. 
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With small grafts the functional result was poor 
in 19.5%. With large grafts 27% had unsatis- 
factory arm function. Only the cases with small 
grafts gave better functional results. The totals 
for this group show 19% with poor function — 
about the incidence of marked postoperative 
lymphedema: yet their analysis shows almost 
12% with marked swelling; 43%, moderate: 
45%, no swelling (still of this last number, 
13 - 5 % bad poor function). In the group trith 
marked edema, 35% had poor function. This 
latter figure may have been influenced by the 
application of x-rays, or the age of the patient, 
or the incidence of postoperative infection, pro- 
longed drainage, or both. [.Also, recurrent dis- 
ease, not mentioned in this report, may have in- 
fluenced unfavorably the results in the follotv-up, 
especially the irradiated cases.] “Since x-ray 
therapy and closure of the wound without graft- 
ing both adversely affect the percentage of good 
functional results, it might be expected that 
their combined use would lead to the highest 
incidence of poor functional results. This is 
borne out by the analysis. 32% of patients 
whose wounds were closed with grafting, and 
who received x-ray therapy, had poor function 
of the arm, whereas only 15% of patients whose 
wounds were closed with graft, and who did not 
receive x-ray therapy, had poor results.” [This 
statement seems of little value since the extent 
of disease and morbidity were not considered. 
What may be emphasized is that radical mastec- 
tomy followed by skin grafting has more chance 
of obliterating axillary dead space than primary 
closure. Hence the chances for prolonged ser- 
ous drainage and subsequent infection are less- 
ened. But may not immobilization of the arm 
when skin grafting is employed seriously impair 
arm function, especially in older age groups 
where periarticular fibrosis often results from 
immobilization? The use of skin graft alone 
does not insure the full preservation of arm 
function. 

One cannot help but call attention to an arti- 
cle from the same clinic (Holman, C.: Mc- 
Swain, N., & Beal, J. J. : Swelling of the upper 
extremity following radical mastectomy. Sur- 
gery 15: 757-765, May, 1944) where in anal>-z- 
ing too similar cases the first statement in the 
authors’ conclusion was: “Primary skin grafting 
has no influence on the occurrence of swelling 
of the arm following radical mastectomy.” 

The authors, evident disciples of the Halsted 
school in the surgical treatment of breast cancer, 
appear pari passu to prove the point of their 
method and still apologize when the swollen arm 
or poor function results. What the followers of 
this school cither fail to realize, or are loath to 
admit, is that skin grafting as a part of radical 
mastectomy today is the surv'ival of a fetish. 
Halsted’s original operation was planned for far 
advanced breast cancers. Many had bulky pri- 
mary lesions or extensive cutaneous involvement. 
Today, in the majority of instances, such a set- 
ting is unusual. If a patient with an extensive 
local condition is operated upon, one may ques- 
tion the adsdsability of radical surgery. On the 
other hand, with a primary lesion of 2 cm. or 
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under in the average breast, why should skin 
grafting be routinely employed? Does a small, 
well-localized cancer of the pylorus require total 
gastrectomy?] — N. E. Treves, M.D. 

Pickrell, Kenneth L. ; Kelley, Janies W., & 
Marzoni, Francis A. [Duke Univ. Sch. Med., 
Durham, N. C.]: The surgical treatment of 
recurrent carcinoma of the breast and chest 
wall. Plast. & Reconstruct. Surg. 3; 156-172, 
Mar., 1948. — Few operations have been de- 
scribed for the e.vtirpation of recurrent neo- 
plastic lesions of the chest wall, even though ap- 
proximately I patient out of ever>- 3 upon whom 
a radical mastectomy has been performed will 
return ivith a local recurrence. Operative pro- 
cedures have been designed and described for 
the extirpation of recurrent neoplastic lesions of 
the chest wall following radical mastectomy [4 
case reports]. These operations are also appli- 
cable to primar}' tumors. Direct transfer-flap 
procedures utilizing superior, inferior, medial, 
and lateral pedicles have been demonstrated. 
I case is presented in which a double flap was 
used. A free skin graft was used successfully to 
cover the pericardium following resection of the 
chest wall. — Auth. Concl. 

Reynolds, Eric [Oakland, Calif.]: Management 
of inoperable cancer of the breast. California 
Med. 68: 14-15, Jan., 1948. 

Richards, G. E. [Toronto Gen. Hosp., & Univ. 
Toronto, Ont.]; Mammary cancer. The place 
of surgery and of radiotherapy in its man- 
agement. Part I. A study of some of the fac- 
tors which determine success or failure in 
treatment. Brit, J, Radiol. 21: 109-127, Mar., 
1948. — .A. series of ii8g cases of mammaiy can- 
cer treated by radical mastectomy plus post- 
operative x-rays yielded a 43 5->’r.- and a 

26% I o-yr.-surt'ival rate. Using the Steinthal 
classification, 8i9f' 5-yr. survival was obtained 
in stage I; 43^, in stage II; and 139 ^, in stage 
III. The average 5-yr.-cure rate with surgciy- 
alone was 70% in stage I; 25 - 3 o 9 r in stage II: 
and 59r in stage III. The author concludes 
that the increment in survival has been obtained 
by intensive postoperative .x-ray therapy. A 
22 9 c 5-)T.-survival rate in untreated mamniar\- 
cancer is cited. 

Several factors influencing the prognosis are 
discussed. .A more detailed classification of the 
clinical stage of the disease is suggested: 5 such 
stages with their criteria are given. The aver- 
age growth rate of breast cancer is i cm. in 
diameter every 3 mos. If the grotvth rate is 
slower, the 5-yr.-survival averages 849r : when 
moderate, 63. 59 ^:; and it is iS^/c, when 
rapid growth occurs. Cancers in the outer hemi- 
sphere of the breasts yield 299r 5-yr. survival 
when nodes are involved; in the inner hemi- 
sphere, a ^‘Tc 5-yr.-survival rate. Grading of 
breast tumors is important but the over-all clini- 
cal setting is more significant. 5-yr. survival in 
a premenopausal group averaged 5 1 9 r ; in the 
menopausal group (concurrent wth, and 5 yrs. 
after, the menopause), 4o9r; in the postmeno- 
pausal group, 409^'. 6 of 24 cases occurring con- 


currently with pregnancy survived 5 \-is. iVht.n 
pregnancy occurred subsequent to adequate co- 
trol of breast cancer, a 55 Cr 5->T.-survira] njtt 
was noted in a group of 9 cases. Premenopausal 
cases subjected to x-ray castration eained qC 
5-yr.-sur\-ival rate over a comparable group* h 
stages I and II not castrated. In a comp.irabh 
group, radical mastectomy \-ielded jifi- 
survival and 59o chest-wall recurrence; sintpl- 
mastectomy gave 469r 5 ->t. survi\al and 2'''~r 
chest- wall recurrence, and local e.xcision xleldcd 
209 ^- 5-yr.-suix*ival rate and 449*0 local' recur- 
rence. .A formula, “the clinical index of m.ilig. 
nancy," weighing the above mentioned factors, 
is^ proposed as a means of prognosticating indi'- 
\-idual cases of breast cancer. 

A^igorous preoperative x-rays eradicated niani- 
mar>- cancer in the breast in 259? of 82 cases; 
in 35 9 ^ of those tvith a.xillar)--node invoh-ement; 
and in 5090 of those tvith supracla\-icular-nodr 
involvement. Preoperative x-ra\-s do not in- 
terfere significantly tnth tvound healing if the 
proper incision is used, the wounds closed with- 
out undue tension, and surgeiy instituted 6 wK 
to 3 mos. after completion of therapy. Preopera- 
tive x-ra\-s and radic.al mastectomy in a series of 
70 cases \ielded ioo 9 r 5-yr. surtital in stage 1; 
5 o 9 f-, in stage II: and 459?, in stage III. 

Stage-I cases are best treated by radical 
mastectomy and postoperative x-rays. .A o-vt.- 
surtival rate between 759? and 9 o 9 r is to be 
expected. Stage-ll cases should be treated bv 
preoperative x-rays and radical mastectomy and 
should >ield a 5-\T.-surtival rate of 65 to 70T. 
Stage-Ill cases are to be considered as radio- 
logical problems. AVith intensive x-ray.s, a few 
tvill become operable and the 5-\T.-sun.ival rate 
should be between 35 and 439r. [Estimation of 
cancer destruction in regional nodes by x-mj's 
is based upon clinical impression without pre- 
treatment biopsy .] — ]. A. Urban, M.D. 

Robinson. David AT. [Univ. Kansas Hosps., Sch. 
Med., Kansas City]: Treatment of carcinoma 
of the breast. -Am. J. Surg. 75: 484-488, Mar., 
1948. — Of 324 patients with carcinoma of the 
breast operated on by 10 different surgeon?, 
9 1 9r were traced for 5 yrs. Tbe operative mor- 
tality tvas 2 . 49 r for the group. The temi j-w. 
survival rather than cure is stressed. Of 85 pa- 
tients in whom axillary nodes were not palpated 
clinically, 27 ( 3 r. 89 f ) were found to have car- 
cinoma in the nodes, whereas of tjG witli clini- 
cally involved nodes, 36 did not have carcinoma, 
an error of 26.490. The patients arc classified 
according to the extent of the disease as fol- 
lows: Group I, carcinoma confined to the breast. 
Group II. metastases to the axillary nodes only. 
Group III, metastases beyond the axilla: Group 
IV, hopeless cases. -Although the addition of 
pre- or postoperative irradiation did not add to 
the 5-yr. survivals in the group as a whole, po-*' 
operative irradiation incre.ased the 5-vt. survival 
in Group II by about 59?. 27 simple rmipuia- 
tions were performed almost entirely for pallia- 
tion, yet over i 89 e survived 5 yms. Subradical 
amputations consisting of removal of the breast 
and axillary contents — leaving the pectoral rnus- 
cles in place — were done in aged or debilitate 
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patients with low-grade malignant tumors. Of 
20 patients (in Group I) so treated, 17 (85%) 
survived 5 yrs. as compared with 44 of 63 
(70%) treated by radical mastectomy. In Group 
II, 18 of 74 (24.3%) lived 5 yrs. after radical 
operation as compared with 4 of 16 (25%) 
treated with the subradical procedure. The 
subradical operation would appear to have a 
place in the treatment of carefully selected 
patients. 

The tumors were classified pathologically as: 

( 1 ) scirrhous — fibrous stroma predominating: 

(2) medullar)' — epithelial elements predominat- 
ing; (3) adeno- or ductal — definite adenoma- 
tous structure. The 5-yr. surs'ival was identical 
for scirrhous and medullary (37%), whereas 
adeno- was 44%. The most common location 
of the primar)' tumor was the upper outer quad- 
rant of the breast (52.6% of the total). The 
inner quadrant of the breast without axillar)' 
node involvement gave fairly high percentage 
(about 60%) of 5-yr. survivors, but the rate was 
definitely lower as compared with the outer 
quadrants when the axillar)- nodes were in- 
volved. Plastic closure was used almost rou- 
tinely with the radical operation as opposed to 
skin grafting, which was seldom necessary. The 
local recurrence rate in Group I was 13.3%; 
in Group II, 20%; and in Group III, 44%. 
Including only Group I and II, the local recur- 
rence rate was 16%. Of the 84 patients surviv- 
ing 5 yrs., 25 or 29.8% died later of carcinoma. 
In Group I, 21.3% and in Group II, 509^ of 
the 5-yr. survivors subsequently died of carci- 
noma. Of 22 lo-yr. survivors, 9 have died or 
are living with cancer. — M. W. Stearns, M.D. 

Kutisliauser, Ern-in [Kantonspitals Genf., Swtz.]: 
Beobachlungen an praeoperativ bestrahlten 
Briistkrebsen. [Observations on preopera- 
tively irradiated breast cancers.] Schweiz. 
Ztschr. f. Path. u. Bakt. to (Suppl.): 102-108, 
1947- 

Sacks, George [Groote Schuur Hosp., S. .Africa]: 
A farewell to arm-pits? South African M. J. 
22: 50-52, Jan. 24, 1948. — .An argument for 
radical mastectomy versus simple mastectomy 
plus irradiation. — D.A.S. 

Santy; Dargent, & Papillon [Lyon, France]: De 
Paction de la teleroentgentberapie dans les 
cancers du sein et specialement dans les 
formes inoperables. [The action of tele- 
rontgenotherapy in cancer of the breast, 
particularly the inoperable.] Pressc med. 55: 
644-645. Oct. I, 1947. 

Stenstrom. K. W., & Baggenstoss, O. J. [Univ. 
Minn. & Univ. Hosps., Minneapolis]: Residts 
of surgery and radiation for carcinoma of 
the breast with axillary metastasis. Acta 
radiol. 28: 623-632, Nov., 1947. — A survL-al 
study (up to Dec. 31, 1946) was made of all 
[iio] patients with carcinoma of the breast 
treated between Jan. i, 1927, and Dec. 31, 
1941, who fulfilled the following criteria: .A 
radical mastectomy had been performed at the 
University of Minnesota Hospital. Postopera- 
tive x-ray therapy had been started within 32 
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days after surgery. Satisfactory records were 
available to show that the pathologist had 
found metastates to axillary nodes. No distant 
metastases svere definitely known to be present 
at the time of surgery. 45 patients (419?:) sur- 
vived 5 yrs. or more, and 12 (229r) 10 yrs. 
or more after operation. Representative statistics 
published by surgeons since 1936 have been se- 
lected to demonstrate results from radical mas- 
tectomy alone and with postoperative irradiation 
for patients with axillary metastasis. They show 
that postoperative .x-ray therapy has consistently 
contributed to improved results. — Auth. Summ. 

CARDIOVASCULAR SYSTEIVI 

Andrews, George Clinton [Columbia Univ., Coll. 
Phys. & Surgeons, New York City]: A foolproof 
radium technic for treatment of hemangio- 
mas. J. Invest. Dermat. 10: 95-97, Mar., 1948. 

Carelli, Paul V., & Cangelosi, Joseph P. [Loyola 
Univ. Sch. Med.; St. Anne’s Hosp., & St. Eliza- 
beth’s Hosp., Chicago, 111.]: Angiosarcoma of 
the orbit. .Am. J. Ophth. 31: 453-456, .Apr., 
1948. — Case report. 

Dufresne, Origene [Montreal, Que.]: The treat- 
ment of angiomata. Canadian M. A. J. 58: 
i39-i42> Feb., 1948. 

Greenberg, Morris, & Angrist, Alfred [New York 
City]: Primary vascular tumors of the peri- 
cardium. A report of two cases. .Am. Heart 
J. 35: 623-634, Apr., 1948, — Cavernous an- 
gioma and malignant angioendothelioma. 

Jacobsson, Folke [Radiumhemmet, Stockholm, 
Sweden]: Two cases of cystic lymphangioma 
of the neck with mediastinal involvement. 
Acta radiol. 28: 705-714, Nov., 1947. 

Junghagen, Sven [Centrallasarettet, Umea, Swe- 
den]: Cases of haemangioma vertebrae 

roentgen treated with good results. .Acta radiol. 
28: 715-722, Nov., 1947. — ^Tw'o cases of he- 
mangioma vertebrae with grave neurological 
changes, which could be reduced by x-ray 
therapy, are described. — Auth. Summ. 

Kaplan, I. W. [New Orleans, La.], & Toreson, 
Wilfred E. [Montreal, Que.]: Primary he- 
mangioma of muscle. .Am. J. Surg. 75: 614- 
617, .Apr., 1948. 

Kaiilich, F. [Univ. Vienna, Austria]: Beitrag ziim 
Vorkommen der sogenannten Glomustumor- 
en. [Occurrence of so-called glomus tu- 
mors.] Monatschr. f. Ohrenh. 81: 576-579, 

Sept./Oct./Nov., 1947. — Case report of glomus 
tumor of the nose, typical except for rarity of 
location and its size. — M.C.J. 

Laborde, Simone [Cancer Inst., Paris, France]: 
Le traifement des angiomes tnbereu.x des 
jeunes enfants. [Treatment of tuberous an- 
giomas of young children.] Acta radiol. 28: 
723"735> Nov., 1947. — When employed in too 
high doses in the treatment of tuberous angiomas 
in small children, radium and x-rays are re- 
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sponsible for various accidents: cutaneous le- 
sions, inhibited growth of limbs, ner\'ous acci- 
dents. The author proposes minimum doses 
either by means of flat enamelled containers al- 
lowing the use of )3-rays, or by means of needles 
containing 1 or 2 mg. Ra (flltration: 0.5 mm. 
Pt) for the curiepuncture of voluminous an- 
giomas. A series of photographs demonstrates 
the satisfactory' esthetic results. — Aufh. Stimm. 

O^rens, Neal, & Stephenson, Kathryn L. [New 
Orleans, La.]: Hemangioma: an evaluation of 
treatment by injection and surgery. Plast. & 
Reconstruct. Surg. 3: 109-123, Mar., 1948. — 
Analysis of 95 cases. 

Perlou', Samuel, & Roth, Harold A. [Michael 
Reese Hosp., Chicago, 111.]: Glomus tumors. 
Illinois M. J. 93: 162-164, Mar., 1948. — Case 
report. 


DIGESTIVE TRACT 

Swenson, Paul C. [Philadelphia, Pa.]: Mass sur- 
vey of the gastro-intestinal tract. South. M. J. 
41: 108-112, Feb., 1948. — Of 2500 patients 50 
or more yrs. old, examined by rapid fluoroscopic 
technique, 3 had early asymptomatic cancer, 5 
warranted surgical exploration on suspicion of 
carcinoma. — M. C. J. 

ORAL CAVITY 

Ackerman, Lauren V., [Ellis Fischel State Can- 
cer Hosp., Columbia, Mo.]: Verrucous carcin- 
oma of the oral cavity. Surgery 23: 670-678, 
Apr., 1948. — During 7 yrs. 31 patients were ob- 
served with a variety of squamous carcinoma of 
the oral cavity designated as verrucous carcin- 
oma. This lesion is delimited from other epi- 
dermoid carcinomas by typical clinical course, 
characteristic gross and microscopic findings, and 
excellent prognosis. The patients’ av. age was 67 
yrs.; 26 were men; 5, women. 18 had lesions of 
the buccal mucosa, of whom 1 1 ivere inveterate 
tobacco cheivers. Growth was slow with local 
invasion and ulceration, occasional invasion or 
partial destruction of mandible, with infection 
and secondarily enlarged tender nodes, but local 
true lymph-node metastascs were rare and dis- 
tant metastases did not occur. The tumor may 
be soft and papillary but with coexisting infec- 
tion becomes indurated. On resection, leuko- 
plakia may be associated, and the lesion is in- 
variably piled up in rugal folds with inten-en- 
ing deep clefts. Microscopically, surface piling 
up of keratin is followed by dorvnward pushing 
club-shaped fingers of hyperplastic epithelium, 
with intact basement membrane, and later cystic 
degeneration of the central portions of the fin- 
gers. Superficial biopsies are often confusing, and 
even with the recommended thin, deep biopsies, 
the intact basement membrane and considerable 
differentiation may render diagnosis difficult. 

Seven patients with superficial lesions were 
treated by radiation alone. One had recurrence 
after 42 mos.; others are still living or died of 
pneumonia. 7 patients were irradiated, with re- 


currence necessitating later resection. None have 
died of the disease. 9 had local c.xcisioii only 
with t local recurrence. 1 1 had mandibular rt’ 
sections, 3 after recurrence following irradiation 
X-ray examination revealed mandibular invasion 
when present (4 of 11); when absent, marginal 
erosion resulted from pressure and inflammaton- 
attachment to periosteum; i wong diagnosis oc- 
curred when destructive changes in mandible 
were a combination of radiation necrosis plus in- 
fection. There was i local recurrence after man- 
dibular resection. Irradiation is apparently suc- 
cessful in relatively small superficial lesions, but 
chances of recurrence increase with the she of 
the tumor. Radical resection seems to be the 
treatment of choice in extensive lesions, with 
mandibular resection and upper neck dissection 
svhen fixation or invasion of bone is present.— 
A. G. Foraker, M.D. 

Anon. [N. Y. Inst. Clin. Oral Path., New York 
City]-. Carcinoma of the tongue. New York 
State Dent. J. 14; 39-40, Jan., 1948.— Case re- 
port. 

Balyeat, Fred [Los .Angeles, Calif.]: Cysts and 
fistulas of the branchial and thjToglossal 
ducts. J. Oral Surg. 6: 60-64, Jan-j 1948.— .A 
revietv. 

Bcckstrand, Grant [Seaside Memorial Hosp., Long 
Beach, Calif.]: Palliative procedures in ad- 
vanced cancer of the mouth. Radiology 50: 
10-18, Jan., 1948. 

Binkley, J. Saniiiel [Los .Angeles Tumor Inst., 
Calif.]: Cancer of the mouth. .Ann. West. Med. 
& Surg. 2: 127-138, Mar. J948. 

Bodner, Hyman, & Bodner, B. Norton [Brooklyn, 
N. Y.]: Radicular cemenloiiia. Report of a 
case. Am. J. Orthodontics 33: 842-846, Dec., 
1947- 

Brosvn, James Barrett, & McDowell, Frank [St. 
Louis, Mo.] : Neck dissections in cancer of the 
oral cavity. Kentucky M. J. 46; 1 14-125, Apr., 
1948. — Reprinted from Surg., Gynec. & Obst. 
79: 1 15, 1944. 

Carr, Malcolm Wallace [New Y’ork City]: Squa- 
mous cell carcinoma of the tongue as a se- 
quel to leukoplakia. J. Oral Surg. 6: 78-80, 
Jan., 1948. — Case report. 

CbyuowelVt, John L. [Newark, Ohio]: Compound, 
composite odontoma. Report of a case. .Am. 
J. Orthodontics 33: 856-858,000., 1947- 

Cipollaro, .Anthonv C., & Einhorn, 3Iarcns B. 
[N, Y. Post-Grad. M. Sch. & Hosp., Columbia 
Unit'., Ne^v A^ork City]: Granular cell myo- 
blastoma. Report of two cases. .Arch. Dcrmat. 
& Syph. 56: 812-818, Dec., 1947- 

Desmond, .Andrew M. [St. James Hosp., Balham, 
Eng.]: A case of lipomatosis of the tongue. 
Brit. J. Surg. 35: 210, Oct., 1947- — ^lasc report. 

Figi, Frederick A. [Mayo Clin., Rochester, Mmn.]: 
Hemangiomas of the mouth. .Ann. Otol, Rhin. 
& Laryng. 56: 853-866, Dec., 1947-— Tlie van- 


CURRENT CANCER LITERATURE 


ous forms of hemangiomas occurring about the 
lips and mouth are reviewed, and the treatment 
of these different lesions and of the phleboliths 
at times encountered in cavernous angiomas is 
discussed. In general, radiation is the treatment 
of choice for strawberiA- birthmarks and cavern- 
ous hemangiomas in infants and small children. 
In adults cavernous lesions are more effectively 
treated with electrocoagulation and injections of 
boiling water or chemical sclerosing agents. fV' ell- 
circumscribed hemangiomas often are best ex- 
cised. Plexiform or racemose hemangiomas usu- 
ally require ligation of the afferent vessels in ad- 
dition to the measures employed in treatment of 
cavernous hemangiomas. — Auth. Summ. 

Figi, Frederick A. [Mayo Clin., Rochester, Minn.]: 
The ireuimcnt of hemangiomas of the head 
and neck. Plast. & Reconstruct. Surg. 3: i-io, 
Jan., 1948. 

Hall, John VT., & Friedman, Milton [X. Y. Univ. 
Coll. Med., Xew York City]: Histologic changes 
in squamous-celt carcinoma of the month and 
oropharynx produced by fractionated exter- 
nal roentgen irradiation, Radiologs' 50: 318- 
350, Mar., 1948. — [Excellent photomicrographs 
illustrative of irradiation changes in epidermoid 
carcinoma. Xothing, however, which has not 
been abundantly illustrated and described be- 
fore.] — F. if. S. 

Humphreys, H. F, [Univ. Birmingham, Eng.]: A 
note concerning carcinoma of the gum. Bir- 
mingham M. Rev. 15: 224, Jan., 1948. 

Jolles, B. [Gen. Hosp., Xorthampton, Eng.]: Some 
aspects of malignant disease of the mouth 
and its treatment. Brit. Dent. J. 84: 28-32, 
Jan. 16, 1948. 

Lejeune, Francis E., & Steele, Clarence H. 
[Tulane Univ. La. Sch. Med., X'ew Orleans, 
La.]: A review of the available literature of 
the pharynx and pharyngeal surgery for 
1946 . Lar\-ngoscope 58: 1-32, Jan., 1948. 

Morrison, Lewis F. [San Francisco, Calif.]: Cali- 
fornia Cancer Commission Studies. Chapters 
XIII and I-.A. Cancer of the tonsil and phar- 
ynx. California Med. 68: 100-102, Feb., 1948. 

Morwitz, S. M. [Mt. Sinai Hosp., Chicago, 111 .]: 
Lymphosarcoma of the tonsil in a three-year- 
old child, .^nn. Otol., Rhin. & Lar)-ng. 56: 
892-897, Dec., 1947. 

Reiss, Herman L. : Friedman, Milton, & Ginzler, 
Arthur: Malignant mucous cell adenoma. 
Surgery and radium. Xew York State Dent. J. 
14: 171-172, Mar., 1948. — Case report. 

Scahrook, Dean B. [Portland, Oreg.]: Resection 
of the mandible. West. J. Surg. 56: 166-174, 
Mar,, 1948. — Report of 6 cases. 

Smith, James B. [Geisinger Memorial Hosp., Dan- 
ville, Pa.]: Cavernous hemangioma of the 
soft palate. J. Oral Surg. 6: 85-86, Jan., 1948. 
— Case report. 

Sziics, S. [Univ. Debrecen, Hungary]: Sublingual 
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fibroma. .Am. J. Orthodontics 33: 847-848, 
Dec., 1947. — Case report. 

Taylor, Ralph AT., & Huebsch, Raymond F. 
[U. S. Xavv]: Surgical removal of an odon- 
toma and impacted anterior teeth: report of 
a case. U. S. Xav. M. Bull. 48: 116-118, Jan./ 
Feb., 1948. 

Tlioma, Kurt H. [Mass. Gen. Hosp., & Harvard 
Univ,, Boston]: Holland, Daniel J.. Jr.: Wood- 
bury. Howard W.: Burrow, Jarrel G., & 
Sleeper, Edward L.: Contribution to the on- 
cology of the jaws. Oral Surg., Oral Med. &. 
Oral Path, i: 40-66, Jan., 1948. — Case reports: 
cnostosis of the mandible; central giant-cell tu- 
mor of the mandible: recurrent adamantoblas- 
toma of the mandible: hemangioma of the cheek 
with phlebolithiasis: malignant hmphoma of the 
gingiva : fibrosarcoma of the capsule of the man- 
dibular joint. — A/. C. J. 

Tboma, Kurt H. [Mass. Gen. Hosp., &. Harvard 
Univ., Boston]: Holland, Daniel J.. Jr.; Wood- 
bury, Howard W. ; Burrow, Jarrel G.. & 
Sleeper, Edward L.: Oral conditions with a 
background of systemic disease. Oral Surg., 
Oral Xled. & Oral Path, i: 8-16, Jan., 1948. — 
Case reports of giant-cell tumor of ma.xilla asso- 
ciated with h>-perth\Toidism. — M. C. J. 

Tboma, Kurt H. [Mass. Gen. Hosp., & Harvard 
Univ., Boston], & Sleeper, Edward L.: Gela- 
tin sponge in the obliteration of cavities re- 
sulting from the exci'ion of cysts and tu- 
mors of the jaws. Oral Surg., Oral Med. & 
Oral Path, i : 24-39, Jan., 1948. 

Woodbury, Howard W. [Mass. Gen. Hosp., Bos- 
ton]: Diagnosis of oral epidermoid carcinoma. 
Oral Surg., Oral Med. & Oral Path, i : 67-75, 
Jan., 1948, 

SALFTARY GLANDS 

Cbcyne, Virgil D. : Tiecke, Richard W., & 
Horne, Eleanor V, [Iowa City]: A review of 
so-called mixed tumors of the salivary glands 
including an analysis of fifty additional cases. 
Oral Surg., Oral Med. & Oral Path, i : 359- 
402, Apr., 1948. 

Furstenberg, A. C. [.Ann Arbor, Mich.]: Diseases 
of the salivary glands. J..A.M..A. 136: 1-4, 

Jan. 3, 1948. 

Heaton, T. G., & Shannon, E. H. [Toronto, 
Ont.]: Mikulicz’s disease. Canadian M. .A. J. 
58: 368-370, -Apr., 1948. — Case report and sur- 
vey of the literature. 

Hicken, X. Frederick; Stevenson, Vernon L., & 
Carlquist, John H. [Univ. Utah M. Sch., Salt 
Lake City] : .An unusually large mj-xosarcoma- 
loiis tumor of the submaxillary gland. Sur- 
gery 23: 682-686, Apr., 1948.— Case report. 
The tumor measured 19.5 X 20 X 18 cm. and 
weighed 2450 gm. — D. A. S. 

Schulz, Milford D., & Weisberger, David [Mass. 
Gen. Hosp., Boston]: Sialography: its value in 
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the diagriosis of swellings about tJie salivary 
glands. Oral Surg., Oral Med. & Oral Path. 1 : 
233-248, Mar. 1948. 

ESOPHAGUS 

Anon.; Carcinoma of the oesophagus and upper 
stomach. Professor Garlock’s Address. Lancet 
2: 631, Oct. 25, 1947. 

DeBakey, Michael E., & Ochsner, Alton [Tulane 
Univ. La. Sch. Med., New Orleans, La.]: Car- 
cinoma of the esophagus. Postgrad. Med. 3: 
192-198, Mar., 1948. 

Garlock, John H. [Columbia Univ., & Mt. Sinai 
Hosp., New York City]; Progress in the sur- 
gical treatment of carcinoma of the oeso- 
phagus and upper stomach. Ann. Roy. Coll. 
Surgeons England 2: 183-188, Apr,, 1948; also 
in Surger>' 23; 906-911, June, 1948. 

Gauthier-Villars, P., & Dontzoff, A. [Paris, 
France]: Anatomic macroscopiqiie dn cancer 
de I’oesophage. (Etude des pieces chirurgi- 
cales.) [Macroscopic anatomy of cancer of 
the esophagus. (Study of surgical speci- 
mens.)] Presse med. 55; 609-610, Sept. 20, 
1947 - 

Leger, Lucien, & Tricard, Armand: Exerese 
d’un cancer haut situe de I’oesopliage thorac- 
iqiie avec retablissenient de la continuite, 
[E.xtirpation of a cancer situated high in the 
thoracic esophagus with re-establishment of 
continuity.] Bull, med., Paris 62: 13-14; 17, 
Jan. II, 1948. 

Mikhelovich, M. S. [M. Inst., Archangel, Russia]: 
Polypi of the esophagus. Am. Rev. Soviet Med. 
5: 105-106, Apr., 1948. — Case report of a pe- 
dunculated fibroma of the upper esophagus. 

O’Connell, T. C. J. [St. Vincent’s Hosp., Dublin, 
Eire]: Cancer of the oesophagus: modern 
treatment. J. M. A. Eire 22: 48-54, Apr., 1948. 
— Discussion and case report. 

Simpson, Wyatt C. [Florence, Ala.]; Resection 
of the midthoracic esophagus for carcinoma. 
J. M. A. State Alabama 17: 221-226, Jan., 1948. 
— Two departures from previously reported tech- 
niques were utilized : ( i ) The distal esophagus 
is not removed until the posterior suture lines 
have been established. (2) No clamps are used 
on the end of the esophagus. — Auth. Svmm. 

Taquino, George J., & Joseph, Gerald F. [Sch. 
Med. La. State Univ., Baton Rouge, La.]; Car- 
cinoma of the esophagus. An analysis of 145 
cases with special reference to metastases and 
extensions. Ann. Otol., Rhin. & Laryng. 56: 
1041-1058, Dec., 1947. — Earlier diagnosis in eso- 
phageal carcinoma demands alertness to the 
early sjTnptoms. In lesions of the upper third 
there may be hoarseness alone; in lower sites, 
hiccough, substernal discomfort, and burning 
after meals; while carcinomas at the level of the 
diaphragm can give rise to an irritative cough. 
Barium swallow studies of the whole esophagus, 
and particularly esophagoscopy, are urged in the 


presence of such sjuiptoms. There are no con- 
traindications to esophagoscopic biopsy bv a 
trained operator; this is the only \vav that small 
nonobstructing esophageal cancers can be found 
Without early diagnosis the chance of disease 
arrest is slim. Of 145 patients seen in n vr 
at the Charity Hospital and Hotel Dieu, New 
Orleans, only 19 -ivere considered suitable for 
surger)'. These were explored surgically and n 
resected, of whom 8 died postoperatively. a* 
were irradiated. Only 2 surgical and 6 irradiated 
patients tvere benefited for as long as a year 
Palliation by gastrostomy was carried out in 72; 
no figures on postoperative mortality and lon- 
gevity are given. 

In these 1 1 3 males, 32 females, the anatomical 
distribution was 13% in upper, 4o9c in middle 
and 47% in lower third. Only 5 females had’ 
upper-third lesions in contrast to about 259c in 
Stockholm figures. There was a slight prepon- 
derance of Negro patients as compared Mth 
their over-all ratio in the Charity Hospital ; they 
showed no greater delay in seeking aid than 
white patients. Symptoms lasted i to 18 mos. 
prior to hospitalization and were not correlated 
with the level of the obstructing cancer. The age 
range ivas 30 to 84 yrs.; goVc were more than 
40. For no discernible reason, the aver, age was 
5 yrs. younger in the cerydeal esophageal cancels. 
Pathological studies disclosed some evidence for 
the poor prognosis: (1) In the 124 trith his- 
tological proof of cancer, there were 107 squa- 
mous and 1 7 adenocarcinomas. No grade I 
(Broders) cases were found in 41 of the former. 
(2) In the 44 autopsied patients, 4 had previ- 
ously unsuspected esophageal primaries. {3) Me- 
tastases tvere widespread at operation or autopsy, 
especially to nodes along the full length of eso- 
phagus and stomach regardless of the primar)’ 
level of individual cancers. Also instructive were 
4 deaths by aortic rupture. The cancer pemiea- 
tion of vasa v'asorum had apparently led to 
necrosis but not direct cancer invasion of the 
vessel wall. In most patients death was equally 
frequent from cachexia or secondary suppuration 
in mediastinum and lungs. — J. L. Pool, M.D. 

Wilton, Jack [Johannesburg Hosp., S. .\frica]; 
Total oesopliagectoiiiy for carcinoma of the 
middle third of the oesophagus. South -African 
M. J. 21 : 944-946, Dec. 27, 1947. 

Wookey, Harold [Toronto, Ont.]: The surgical 
treatment of carcinoma of the liypopharynx 
and the oesophagus. Brit. J. Surg. 35: 249- 
266, Jan., 1948. — Discussion of the surgical 
treatment of carcinoma of the hypopharynx and 
esophagus with methods of esophageal recon- 
struction. Description of technique. — D. A. S. 

ST 05 IACH 

Allen, Arthur W. [Mass. Gen. Hosp., Boston]: 
Cancer of the stomach. Bull. New England - . 
Center 10: 13-16, Feb., 1948. 

Baravalle, Norberto: Tumores benignos del es- 
tomago. [Benign tumors of the slomacli.J 
An. de cir. [.Argentina] 12: 221-258, Sept., i 94 /- 
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Barnes, William A. [Cornell Univ. M. Coll., New 
York City]: Unusual complications following 
resection of carcinoma of the cardiac end of 
the stomach. Report of a case. Surgerj’ 23: 
522-524, Mar., 1948. 

Barowsky, Harry [New York City]: Indications 
and contraindications for gastroscopy. Am. J. 
Digest. Dis. 15: 10-12, Jan., 1948. 

Baum, Lewis F. ; Baum, Otto S., & Hermann, 
John H. [South Orange, N. J.]: Thrombophle- 
bitis migrans in carcinoma of the stomach. 
J. M. Soc. New Jersey 45: u i-i 12, Mar., 1948. 
— Case report. 

Bell, H. Glenn [Univ. Calif. M. Sch., San Fran- 
cisco]: The problem of gastric cancer in a 
university hospital. Surgeiy 23: 351-353, Mar. 
1948. 

Bourne, W. A. [Roy. Sussex Co. & Hove Gen. 
Hosps., Eng.]: Cancer of the stomach in Ad- 
dison’s anaemia. Brit. M. J. i: 92-94, Jan. 17, 
1948. — Examination of 15 s>Tnptom-frec pernici- 
ous-anemia patients revealed cancer in 3. Peri- 
odical x-ray and gastroscopic studies are strongly 
indicated in all cases of .Addison’s anemia in 
remission or relapse. — Auth. Summ. 

Byers, R. S., & Howard, John W. [Delaware 
Hosp., Wilmington]: Gastric neurilemoma 
[sic]. Report of four cases. Delaware State M. 
J. 20: 1-6, Jan., 1948. 

Campbell, James P.; Grimm, Harold A.; Ander- 
sen, Freeda, & Selmer, Erma [Wheaton, III.]: 
Experience with Papanicolaou stains in the 
study of gastric contents. Rev. Gastroenterol. 
15: 21-32, Jan., 1948. 

Forty, Frank: Leiomyosarcoma of stomach. 
Thoracico-abdominal gastrectomy. Proc. Roy. 
Soc. Med. 41: loo-ioi, Feb., 1948. — Case re- 
port. 

Graham, Ruth IM.; Ulfelder, Howard, & Green, 
Thomas H. [Mass. Gen. Hosp., Boston]: Tlie 
cytologic method as an aid in the diagnosis 
of gastric carcinoma. Surg., Gyncc. & Obst. 
86: 257-259, Mar., 1948. — The c>'tologic method 
has been applied to gastric aspiration in 50 pa- 
tients with gastric S)-mptoms. Normal and malig- 
nant cells noted in gastric fluid arc described. 
Of 24 patients proved to have carcinoma of the 
stomach, smears were positive in 15 instances. 
Of 7 patients \vith resectable lesions, smears 
were positive in 5; of 26 without cancer, the 
smear was reported positive in i — a man with a 
benign gastric ulcer; 2 had extremely early ma- 
lignant lesions, both detected by the cytologic 
technique. — Auth. Summ. 

Harll, Hermann [Linz, Austria]: Zur Blindanas- 
lomose dcs Osophagu.s mil dem Magen. 
[.Anastomosis of esophagus and stomach.] 
Krebsarzt 3: 25-27, Jan., 1948. — Cardial and 
abdominal portions of esophagus were involved 
in the tumor. The esophagus was divided and 
implanted into the anterior wall of the stomach 
along a 3 cm. incision. There was no subsequent 
stenosis 10 mos. later. — M. C. J. 
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Hayes, J. Donald [Little Rock, Ark.]: Cancer of 
the stomach. J. Arkansas M. Soc. 44: 181-183, 
Jan., 1948. 

Johnson, Roy W. [Los .Angeles Tumor Inst,, 
Calif.]: Early diagnosis of gastric cancer. .Ann. 
West. Med. & Surg. 2: 1 24-1 25, Mar., 1948. 

McGregor, Lee [Johannesburg Gen. Hosp., S. 
Africa]: Ulcer and cancer of oesophagus, 
stomach, duodenum and pancreas. South .Afri- 
can M. J. 22: 214-215, Mar. 27, 1948. 

McGroder, Elmer T., & Mann, LawTence S. 
[Batavia Veterans Hosp., Batavia, N. Y.] : Hodg- 
kin’s disease of the stomach. Am. J. Surg. 75: 
628-632, Apr., 1948. — Case report. 

Marshall, Samuel F., & W'^elch, Mark L. [Lahey 
Clin., Boston, Mass.]: Results of surgical treat- 
ment for gastric ulcer. J..A.M..A. 136: 748-752, 
Mar. 13, 1948. — Gastric ulcer occurs less fre- 
quently than duodenal ulcer, a proportion of 
1:9; more commonly in men than in women, 
4:1; mostly in patients in the fifth decade or 
later. 131 patients were operated on for benign 
ulcer; 26 ulcers proved to be malignant, a diag- 
nostic error of 19.8%. The incidence of error 
in the entire group of patients with gastric ulcers 
treated medically and surgically was 3.3%. .Al- 
though 61.5% of malignant gastric ulcerations 
are larger than 2.5 cm., small ulcers sometimes 
are malignant. Malignant ulceration may occur 
an>-whcre in the stomach but is found more fre- 
quently in the prepyloric area, on the greater 
curvature and in the cardial area. Ulcers in 
these areas should have surgical treatment with- 
out further observation or any attempt at medi- 
cal treatment. Treatment of all patients with 
gastric ulcer should be primarily surgical; espe- 
cially should all chronic and recurring ulcera- 
tions be resected. Postoperative results in general 
are excellent. No recurrent ulcer has developed 
after resection. TTie clinical results are excellent. 
Mortality can be kept at a minimum, as is illus- 
trated by 96 consecutive resections tvithout a 
fatality. — Auth. Summ. 

Meyer, Karl A. [Chicago, 111 .]: Cancer of the 
stomach and colon. Kentucky M. J. 46: 125- 
127, .Apr., 1948. 

Modlin, John [Ellis Fischel State Cancer Hosp., 
Columbia, Mo.]: Acute perforation in gastric 
carcinoma. J. Missouri State M. .A. 45: 187- 
i8g. Mar., 1948. — Case report. 

O’Neill, Tliomas: Abdomino-thoracic exposure 
for carcinoma of the stomach. Irish J. M. Sc. 
[1948]: 87-91, Feb., 1948. — Report of 2 cases. 

Osgood, Herman A. [LsTin, Charlesgate & Choate 
Memorial Hosps., Boston, Mass.]: Diagnosis of 
prepyloric lesions in the stomach. Rev. Gas- 
troenterol. 15: 11-20, Jan., 1948. 

Palmer, Eddy D. [M.C., U.S. .Army, Walter Reed 
Gen. Hosp., Washington, D. C.]: Leiomyosar- 
coma of the stomach with particular refer- 
ence to the gastroscopic picture. -Am. J. Di- 
gest. Dis. 15: 84-87, Mar., 1948. — Report of 2 
cases. 
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Poinso, Robert, & Monges, Henri: Faux aspect 
radiologiqiie de cancer de I’estoinac par peri- 
tonite tuberculeuse libro-caseeuse. [Fibro- 
caseous tuberculous peritonitis simulating 
the x-ray aspect of gastric cancer.] Sud med. 
ct chir. 79: 322-323, Oct. 31, 1947. 

Ricketts, William E. [Univ. Chicago, 111 .]: 
Evaluacion de la gastroscopia en el estiidio 
del cancer gastrico. [Evaluation of gastro- 
scopy in the study of gastric cancer.] J. In- 
temat. Coll. Surgeons 11: 110-114, Jan./Feb., 
1948. 

Schindler, Rudolf [Coll. M. Evangelists, Los An- 
geles, Calif.]: The gastroscopic differentiation 
of benign and malignant gastrie ulcer. Gas- 
troenterolog)' 10: 234-250, Feb., 1948. 

Smith, Gordon Knight [Los Angeles, Calif.]: Be- 
nign and malignant prepyloric lesions of the 
stomach. California Med. 68: 86-87, Feb., 

1948. 

Tate, Robert W., & Fiisaro, William J. [Nor- 
wegian Hosp., Brooklyn, N. Y.] : Neurofibroma 
of the stomach. Am. J. Surg. 75: 607-613, 
.Apr., 1948. — Case report. 

Thompson, Harold Lincoln [Los .Angeles, Calif.]: 
Recurring melena in a patient with multiple 
gastroduodenal lesions. Gastroenterology to: 
551-558) Mar., 1948. — Case report: gastric leio- 
myoma and duodenal ulcer. 


Eckel, John H. [New York City]: Primary 
mors of the jejunum and ileum. Surger\- o, 
467-475) Mar., 1948.— Of 19 cases of histoWi'. 
cally proved primary tumors of the jejunum and 
ileum, 12 were malignant and 7 benign. Of'tk 
malignant, 8 were in men, 4 in women; avcraec 
agC) 45-5 yrs. The most prominent simpto^, 
were cramping pain, loss of weight, vomitinc 
and constipation. 7 of the malignant cases Iwd 
palpable abdominal masses and some degree of 
abdominal distention. The treatment of choice 
is resection of the involved segment of the bowel 
and aseptic end-to-end anastomosis after decom- 
pression of the bowel by Miller-Abbott or Levine 
tube. Of the 12 cases, 8 were resectable; of these 
3 have suiA'ivcd more than 5 yrs. 6 of the lesions 
were adenocarcinomas, 4 l)-mphosarcomas, i per- 
forated leiomyosarcoma, and i carcinoid with 
widespread metastases. 3 of the benign tumors 
were incidental autopsy findings. The 4 sj-nipto- 
matic benign tumors were all located in the je- 
junum and all were successfully treated by re- 
section and anastamosis. — L. IF. Gum, M.D. 

Edwards, Joseph C. [Washington Univ. Sch. Med,, 
St. Louis, Mo.] : Benign polyp of the jejumim 
causing unexplained hemorrhage. Case re- 
port. J. Missouri State M. A. 45: 273-274, .-\pr. 
1948. 

Fraenkel, G. J. [Nottingham Gen. Hosp., Eng.]: 
Carcinoid causing obstruction. Lancet i : 404- 
406, Mar. 13, 1948. — Case report. 


Underwood, Harry B. [Easton Hosp., Easton, Pa.]: 
A case of multiple gastric lipoma with a re- 
view of all cases previously reported in the 
literature. Staff Bull. Easton Hosp. i : 20-24, 
Feb., 1948. 

Weiss, M. : Die Uroroseinprobe als Mittcl zur 
Erkennung und Borbeugung des Magcn- 
krebses. [Urorrhodin test in recognition and 
prophylaxis of cancer of the stomach.] Krebs- 
arzt 2: 480-488, Nov., 1947 — Test: 25 cc. 
urine adjusted to sp. gr. 1.005, I5 cc. cone. HCl, 
shake; add 8 drops 0.5% sodium nitrite and 
let stand one minute. If urorrhodin content is 
increased, the mixture turns slightly more red 
than does normal urine ; the stomach should 
then be studied further, for chronic gastritis pu- 
trida, a forerunner of cancer, may be present. .A 
more accurate spectroscopic test may also be 
made. If 2 mg. or more urorrhodin is found 
daily, cancer, usually of the pyloric portion, is 
probably present and will be revealed by x-rays. 
~M. C. J. 

West, John P., & Knox, Graham [St. Luke’s 
Hosp., New York City]: Neurogenic tumors of 
the stomach. Surgery 23: 450-466, Mar., 1948. 
— Report of 8 cases. 

SMALL INTESTINE 

D’Albora, John B., & Ingegno, Alfred P. [Long 
Island Coll. Hosp., Brooklyn, N. Y.]: Carcinoid 
tumors of the small bowel. Gastroenterology 
10: 310-326, Feb., 1948. — Report of 4 cases 
and review of the literature. 


Froehlich, .A., «?!: Gepts, W.: Fibro-leiomyonic 
du j^ununi. [Fibroleioniyoma of the jeju- 
num.] Acta gastro-cnterol. belg. 10: 515-518, 
Nov./Dec., 1947. — Case report. 


Hansen, Paul Scott [Santa Barbara Clin., Calif.]: 
Hemangioma of the small intestine; willi 
special reference to intussusceplion. Review 
of the literature and report of three new 
cases. -Am. J. Clin. Path. 18: 14-42, Jan., 1948. 


Lipperl, Karl Morgan; Potozky, Henry, & No- 
lan, Lewis E. [Veterans Adm., Columbia, S. C.]: 
Carcinoma of the terminal ilcuni. A case 
study. J. South Carolina M. .A. 44: 123-127) 
Apr., 1948. 


Magboo, Manuel C. [St. Luke’s Hosp., Manila, 
P. I.]: Hodgkin’s disease of the ileiiiii caus- 
ing intestinal obstruction: report of a case. 
Philippine J. Surg. 2: 227-229, Nov./Dec., 1947- 

Moller, Werner [Central Hosp., Boras, Sweden]. 
Solitary neurinoma of the small intestine. 
Acta chir. Scandinav. 96: i-ii. Sept. 10, 1947- 
— Case report. 


Morgan, C. Naunton: Carcinoma of the caecum 
associated with carcinoid tumor of the sma 
intestine. Proc. Roy. Soc. Med. 40: 874-875) 
Dec., 1947. 


Poer, David Henry [Atlanta, Ga.]: Lymphosar- 
coma of the gastrointestinal tract. Surgery 23- 
354-362, Mar., 1948.— Surv'ey of 
report of a case of lymphosarcoma of the 
denum. 
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Sinclair, William, Jr. [Cleveland, Ohio]: Malig- 
nant carcinoid of the jejunum. Ohio State M. 
J. 44: 61-63, Jan., 1948. — A case of multiple 
(2) malignant carcinoids of the jejunum oc- 
curring in a 47-yr. old Negress which produced 
partial intestinal obstruction, intussusception, 
and metastases to the mesenteric l}Tnph nodes 
and liver is reported. — Auth. Summ. 

Tenner, Robert J. [Minneapolis, Minn.] : Lipomas 
of large and small intestine. A clinical and 
pathological study of twelve cases which pro- 
duced symptoms necessitating surgical inter- 
vention. Journal-Lancet 68: 12-23, J^ti-j t948- 


COLON 

Bacon, Harry E., & Broad, G. Cowing [Phila- 
delphia, Pa.]: Pathogenesis of adenomatous 
polyps in relation to malignancy of large 
bowel. Rev. Gastroenterol. 15: 284-295, Apr., 
1948. 

Benson, Raymond E. [Billings, Mont.]: Tlie sur- 
gical treatment of large colonic cancers 
which have secondarily invaded surrounding 
structures. Rocky Mountain M. J. 45: 32-36, 
Jan., 1948. — Report of 3 cases. 

Crismer, R., & Ramioul, H. [Inst. din. & policlin. 
med., & Univ. Liege, Belg.]: Tumeurs dl- 
leuses recto-sigmoidiennes et radiotherapie de 
contact. Note preliminaire. [Rectosigmoid 
villous tumors and contact radium treatment. 
Preliminary note.] Acta gastro-enterol. belg. 
to: 489-497, Nov./Dec., 1947. 

David, Vernon C. [Univ. 111 . Coll. Med., Chi- 
cago]: Life expectancy after radical removal 
of cancer of the large bowel based on patho- 
logical considerations. (Abstract) Proc. Inst. 
Med. Chicago 17; 41-42, Feb. 15, 1948. — 
Eighth in a series of lectures. 

Dukes, Cuthbert E. [St. Mark’s Hosp., London, 
Eng.]: Familial intestinal polyposis. J. Clin. 
Path. 1 : 34-38, Nov., 1947. — The present 

knowledge of familial pol)'posis is discussed. A 
genealogical tree of 4 generations is presented: 
1st generation: i male — death from cancer of 
rectum, aged 42 yrs.; 2d generation: 2 males, 
4 females — death from cancer of rectum, aged 
42, 52, 54, 39, 27, and 44 yrs., respectively; i 
male, i female, and 2 of undisclosed sex — unin- 
volved; 3 d generation: i male — polypi at 44 
yrs., carcinoma of splenic flexure at 56, carci- 
noma of rectum at 59, and carcinoma in co- 
lostomy at 60 yrs.; i female — polypi at 37 yTs.; 
I female — polypi at ii, colostomy for polyposis 
at 31, death from cancer of rectum at 52 yTS.; 
I female — death from cancer of colon at 33 yTS. ; 
I male, i female and 2 of undisclosed sex — un- 
involved; 4 th generation: [5 males — apparently 
uninvolvcd to date, no ages given]. The author 
speculates as to whether familial polyposis may- 
result from the chance mating of 2 indiv-iduals, 
each of whom was destined to die of cancer of 
the intestine. In 2 of the 10 families investi- 
gated at St. Mark's Hospital, the disease ap- 
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peared in a family in which both father and 
mother had died of cancer of the rectum or 
colon. As far as could be ascertained, this was 
the starting point of the polyposis in these 2 
families. Polyposis is not a familial disease 
which is likely to spread and become more 
prevalent; on the contrary, polyposis families 
tend to die out. — D. A. S. 

Edwards, Monte [Baltimore, Md.]: Present day 
trends in the surgical treatment of carcinoma 
of the large intestine. South. M. J. 41: 162- 
166, Feb., 1948. — .A review. ‘ 

Forty, Frank [Redhill Co. Hosp., Edgivare, Eng.]: 
Associated carcinoma of colon and rectum. 
Report of two cases. Proc. Roy. Soc. Med. 40; 
872-874, Dec., 1947. 

Gardner, Campbell McG. [Montreal, Que.]: 
Polyposis of the colon. Arch. Surg. 56: 75-78, 
Jan., 1948. — Report of 2 cases of multiple poly- 
posis of colon. 

Hinton, J. William, & Localio, S. Arthur [New 
York City]: One-stage resection and anasto- 
mosis of the colon; utOizing the Fumiss 
clamp. .Ann. Surg. 127: 12-27, J^n., 1948. — 
Description of technique. 

Johnson, Thomas M., & Orr, Thomas G. [Univ, 
Kansas, Kansas City']: Carcinoma of the colon 
secondary to chronic ulcerative colitis. Am, 
J. Digest. Dis. 15: 21-23, Jan-> 1948. — Survey 
of literature and 2 case reports. 

Joyce, Tliomas M. [Portland, Oreg.]: Carcinoma 
of the colon. A comparative study of private 
and charity patients. West. J. Surg. 56: iio- 
1 16, Feb., 1948. 

Landivar, Adolfo F. : Cancer doble de intestino 
grueso. [Double cancer of the large intes- 
tine.] Bol. y trab., Acad, argent, de cir. 31 
(30): 1037-1038, 1947. — ^Two adenocarcinomas. 

Liagre, Ch. [Liege, Belg.]: Myome de I’intestin- 
[Myoma of the intestine.] Acta gastro-enterol. 
belg. 10: 461-463, Oct., 1947. 

Martin, John L. [Montgomery, -Ala.]: Problem 
of carcinoma of the colon in the Southeast. 
South. Surgeon 14: 7-14, Jan., 1948. 

Michans, Juan R., & Diez, Enrique D.: Fibro- 
leiomioma del colon descendente. [Fibroleio- 
myoma of the descending colon.] Bol. y trab., 
Acad, argent, de cir. 31 (30) : 1009-1018, 1947. 
— Case report. 

Michel, Marshall L. [Tulane Univ. Sch. Med., 
New Orleans, La.]: Tlie diagnosis and treat- 
ment of acute malignant obstruction of the 
large bowel. New Orleans M. & S. J. too: 
397-408, Mar., 1948. — ^.Analysis of 55 cases. 

Nicholas, Charles [Guy’s Hosp., Eng.]: Carcinoid 
tumours of the appendix. Practitioner 160: 
235-236, Mar., 1948. — Case report and survey 
of the literature. 

Nigam, R., & Prizeman, Hallett [M. Coll., Luck- 
now, U. P., India] : A case of lymphosarcoma 
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of the ileo-caecal region ivilli special refer- 
ence to the technic of one stage right hemi- 
colectomy. Indian J. Surg. 9: 164-166, Sept., 
1947 - 

Raven, Ronald W. : Partial hepatectomy and 
right hemicolectomy for carcinoma of the 
hepatic flexure of the colon. Proc. Roy. Soc. 
Med. 40: 876, Dec., 1947. — In e.xtenso; Brit. 
M. J. 2: 249, 1947. 

Reichman, H. R. [Univ. Utah Sell. Med., Salt 
Lake City] : Multiple malignant lesions of the 
colon. Am. J. Surg. 75: 275-277, Feb., 1948. — 
Case report. 

Rosser, Curtice [Dallas, Tex.]: Management of 
surgical lesions of the left colon. J. Internat. 
Coll. Surgeons ii: 17-23, Jan./Feb., 1948. 

Ryan, D. Clark [Perth Children’s Hosp., Aus- 
tralia]: A case of leiomyoma of the transverse 
colon causing ohstriictlon in a child. M. J. 
Australia 1: 267-268, Feb. 28, 1948. 

Sanders, L. Carl [Memphis, Tenn.]: The early 
diagnosis of carcinoma of the colon and rec- 
tum. Rev. Gastroenterol. 15: 193-207, Mar., 
1948. 

Schlicke, Carl P. [Spokane, Wash.]: Polyps of 
the large intestine. Northwest Med. 47: 276- 
278, Apr., 1948. 

Sheinfeld, William [Prospect Hts. Hosp., Brook- 
l>Ti, N. Y.] : SjTichronous colon carcinomas of 
niulllcentric origin. New York State J. Med. 
48: 85-87, Jan. I, 1948. — Case report. 

Sprenger, Lucille A. [St. Luke’s Hosp., Chicago, 
111 .] : Carcinoma of the large bowel. An 
analysis of 237 patients treated at St. Luke’s 
Hospital, Chicago, 1934 - 1944 . Illinois M. J. 
93: 92-94, Jan-, 1948- 

Swenson, Paul C., & Wigh, Russell [Jefferson 
Hosp., Philadelphia, Pa.]: The role of the 
roentgenologist in the diagnosis of polypoid 
disease of tlie colon. Am. J. Roentgenol. 59: 
108-121, Jan., 1948. 

Wangensteen, Owen H., & Toon, Robert W. 
[Univ. Minn. M. Sch., Minneapolis]: Primary 
resection of the colon and rectum with par- 
ticular reference to cancer and tilcerative 
colitis. Am. J. Surg. 75: 384-404, Feb., 1948. 

Wilensky, Abraham O. [New York City]: Car- 
cinoma of the large intestine. A review of 
personal experience in private practice. Rev. 
Gastroenterol. 15: 55-86, Jan., 1948. 

Wilensky, Abraham O. [New York City]: Per- 
sonal experiences with carcinoma of the right 
half of the colon in private practice. M. Rec. 
161: 161-165, Mar., 1948. 

Winkler, H. [Allg. Krankenhaus, Vienna, Aus- 
tria]: Beitrag zur Wiederherstellung der 

Kontinenz nach Operation wegen Masldarm- 
krebs. [Restoration of continence after op- 
eration for cancer of the colon.] Krebsarzt 
3: 8\-86, Mar., 1948. — Technique of suturing 


to prevent fistulas after resection of the colon 
with preservation of the anus. — M. c. J 

RECTUM AND ANUS 

Bacon, Harry E., & Smith, Caleb H. [Temple 
Univ. M. Sch. & Hosp., Philadelphia, Pa,]: 
The arterial supply of the distal colon peni. 
nent to abdominoperineal proctosigmoidec- 
tomy, with preservation of the sphincter 
mechanism. Ann. Surg. 127: 28-33, Jan., 1948 

Best, R. Russell [Univ. Nebr. Coll. Med., 
Omaha] : Selection of operative procedure to 
avoid colostomy in carcinoma of rectum and 
rectosigmoid. Surg., G)-nec. & Obst. 66: 98- 
106, Jan., 1948. — The authors are of the opin- 
ion that radical cancer surgeiq- can be performed 
without removal of the sphincter mechanism. 1 1 
cases are reported in which resection was per- 
formed and abdominal colostomy avoided bv 
anastomosis. 3 t>-pes of sphincter-preserving an- 
astomoses were used and are described. C. ]. 

Miller, Jr., M.D. 

Binkley, George E., & Sunderland, Douglas .A. 
[New York City]: Diagnosis and treatment of 
papillary adenomas of the rectum. .Am. J. 
Surg. 75: 365-368, Feb., 1948. 

Brusl, John C. M. [Syracuse Univ. M. Center 
Hosps., N. Y.] Extrarectal and extrasigmoi. 
dal masses. Proclosignioidoscopic interpreta- 
tion and evaluation. Am. J. Surg. 75: 380- 
383, Feb., 1948. 

Canonico, Abel N.; Cancer recto-sigmoideo y 
de la porcion distal del signioideo. — Resee- 
cion y enleroanaslomosis primaria. [Cancer 
of the rectosigmoid and of the distal portion 
of the sigmoid. Resection and primary cn- 
teroanastomosis.] Bol. y trab., .Acad, argent, 
dc cir. 31 (24): 823-838, 1947. — Case report. 

Charles, J. D., & McCarty, Robert [Milwaukee, 
Wis.]: Leiomyoma within the substance of 
the sphincter. -Am. J. Surg. 75: 290-29 1, Feb., 
1948. — Case report. 

Colvert, James R., & Brown Charles H. [Heniy 
Ford Hosp., Detroit, Mich.]: Rectal polj-ps: 
diagnosis, 5 year follow-np, and relation to 
carcinoma of the rectum. -Am. J. M. Sc. 215: 
24-32, Jan., 1948. — Of 289 rectal pohps occur- 
ring in 235 patients, 175 (in 167 patients) were 
biopsied: 123 benign: 36 “benign but with signs 
of malignancy" (mitotic figures, hj-perchromatic 
nuclei, piling up of epithelium) : 16 malignant. 
-All but 3 of those biopsied were removed by 
fulguration. Of 1 1 7 cases with benign pobTS 
removed, followed 5-1 1 yrs., 3 developed rcct.al 
carcinoma; of 14 cases with malignant pol)ps 
removed, i developed rectal carcinoma. 43 
68 cases not biopsied or removed were followed 
5- 1 1 yrs. : 3 subsequently developed rectal car- 
cinoma. Because the total incidence of carci- 
noma for the 5-yr. period is not significant!) 
different in the group that had their polyps re- 
moved (8.491-) and in the group that did not, 
the authors conclude that carcinoma usuall) c- 
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vclops very early in rectal polyps or is present 
from the start. They also conclude that rectal 
polyps, when malignant, are usually of a low 
grade of malignancy. [The conclusions are in- 
valid as stated, because no comparison can be 
made between the clinical course of a series of 
biopsied cases whose tumors were removed and 
a series of untreated cases, the nature of whose 
tumors are not established by biopsy. Further- 
more, a biopsy of one portion of a polyp is no 
indication of the benignity of the remainder of 
its structure. No worthwhile analysis can be 
made on this basis.] — D. A. S. 

Dixon, Claude F. [Mayo Clin., Rochester, Minn.]: 
Carcinoma of the rectum and lower part of 
the sigmoid flexure. Present-day manage- 
ment. J. Michigan State M. Soc. 47: 172-176, 
Feb., 1948. 

Dixon, Claude F. [Mayo Clin., Rochester, Minn.]: 
Carcinoma of the rectum and rectosigmoid. 
Arizona Med. 5: 41-45, Mar., 1948. 

Gilchrist, R. K., & David, Vernon C. [Presby- 
terian Hosp., & Coll. Med. Univ. III., Chicago]: 
Prognosis in carcinoma of the bowel. Surg., 
Gynec. & Obst. 86: 359-371, Mar., 1948. 

Green, W. W. [Toledo, Ohio]: Evaluation of the 
roentgenologic diagnosis of lesions of the 
rectum and sigmoid. Am. J. Surg. 75: 348- 
357 , Feb., 1948. 

Grier, James P. ; Nesselrod, J. Peerman, & 
Garner, Jay M. [Chicago, III.]: Carcinoma of 
the rectum, Proc. Inst. Med. Chicago 17: 69- 
70, Mar., 15, 1948. 

Jones, Thomas E. ; Rohinson, John R., & 
Meads, Garner B. [Cleveland Clin. Hosp., 
Ohio]: One hundred and thirty-seven con- 
secutive combined abdominoperineal resec- 
tions without mortality. Arch. Surg. 56: 109- 
1 16, Jan., 1948. 

Kaikini, V, M, [K. E. M. Hosp., Bombay, India]: 
Excision of the rectum with restoration of 
continuity. Indian J. Surg. 9: 133-136, Sept., 
■ 947 - — Report of 4 cases and discussion of 
technique. 

Landivar, Adolfo F. : Cancer rectosigmoideo y 
de la porcion distal del sigmoideo: reseccion 
y enteroanastomosis primarias. [Cancer of 
the rectosigmoid and of the distal portion of 
the sigmoid: resection and primary entero- 
anaslomosis.] Bol. y trab., Acad, argent, de cir. 
31 (25): 860-861, 1947. — Case report. 

Lloyd-Davics, O. V.: Carcinoma of the rectum 
with a single secondary in the liver, Sjn- 
clironous combined excision and left liepa- 
tccioniy, Proc. Roy. Soc. Med. 40: 875-876, 
Dec., 1947. 

McCrca, Lowain E. [Philadelphia, Pa.]: Manage- 
ment of vesical dysfunction following ab- 
dominoperineal proctosigmoidectomy, J. In- 
temat. Coll. Surgeons 10: 629-638, Nov./Dcc., 
* 947 - — In n group of 505 cases of malignant 
tumors of the bowel, the Author considers trau- 
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ma to the bladder and rectal nerves as the 
basic cause of bladder dysfunction complicating 
13 of 292 abdominoperineal proctosigmoidec- 
tomies. This “paralytic vesical atony” was shown 
by inability to urinate, with complete urinary 
retention and assodated vesical distention. Per- 
sistent contraction of the internal sphincter, due 
to an apparent predominant sympathetic influ- 
ence after removal of the inferior hypogastric 
or the pelvic plexus, is suggested as the modus 
operand!. [.Although cystometric findings are 
presented, they are not conclusive of neuro- 
logical damage.] A persistent residual of more 
than 60 cc. is an indication for reinsertion of 
the retention catheter. Syntropan, 200 mg. t.i.d., 
is recommended for its tone-decreasing effect on 
the smooth muscles of the internal vesical 
sphincter. The cystitis that occurs was benefited 
by the sulfathalidine administered routinely be- 
fore this type of bowel surgery. Time and main- 
tenance of a bladder at rest, without infection, 
arc considered to be the greatest factors per- 
mitting restitution of normal vesical activity. — 
C. J. Miller, ]r., M.D. 

Manning, W. R. [Tucson, Ariz,]: Diagnosis and 
treatment of carcinoma of the rectum. Ari- 
zona Med. 5: 49-56, Mar., 1948. 

Moshowitz, Lester [New York City]: Malignant 
melanoma (melanosarcoma). Am. J. Surg. 
75: 283-284, Feb., 1948. — Case report. 

MiiHer, Olle [King Gustaf V’s Jubilee Clin., Lund, 
Sweden]: Anorectal malignant melanomas. A 
clinical study based on two cases. Acta chir. 
Scandinav. 96: 39-46, Sept, to, 1947. 

Myers, Hu C.; Bush, A. Kyle, & Lea, Melvin 
[Philippi, W. Va.]: Carcinoma of the colon 
and rectum. West Virginia M. J. 44: 75-78, 
Apr., 1948. — Analysis of 34 cases. 

Nickel, William F. [New York City], & Cheno- 
weth, Arthur L: Resection of the rectum 
with preservation of the anal sphincter. Sur- 
gery 23: 480-491, Mar., 1948. — The operative 
technique for resection of the rectum with pres- 
ervation of the anal sphincter, as performed by 
Hochenegg, and modified by the abdomino- 
perineal approach by several American sur- 
geons, is presented. The present study is a re- 
view of 68 patients, having a “pull through” 
operation performed on the Surgical Service of 
New York Hospital between September, 1932, 
and December, 1946. .Approximately 15 differ- 
ent surgeons performed the operations. There 
was a postoperative mortality rate of 13.2%; 
all deaths occurred prior to 1941. -A 5->T.-sur- 
vival rate of 40% and a lO-yT. rate of 26% is 
not encouraging for support of the operative 
procedure. The function of the external sphinc- 
ter in 34 patients (in which an adequate follow- 
up was available) was considered perfect in 3; 
good, y; fair, 10; and poor in 14, The authors 
concluded that the “pull through” operation is 
applicable only to lesions whose lower margin is 
at least 6 cm. above the anal orifice, and whose 
upper limit is at or below the peritoneal reflec- 
tion. [No consideration was given to the size of 
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the cancer or the rate of growth.] — C. J. Miller, 
Jr., M.D. 

iVigani, R. [King George’s Hosp., Lucknow, In- 
dia]: A case of dermoid arising from the 
rectal wall. Brit. J. Surg. 35: 218-219, Oct., 
5947- 

Parsons, Willard H. [Vicksburg, Miss.]: Cancer 
of the rectum. (Editorial sj’mposium.) Missis- 
sippi Doctor 25: 274-275, Jan., 1948. 

Pearse, H. E. [Taunton, Eng.]; Cryptic cancer 
of the anorectal region. Brit. J. Surg. 35; 327, 
Jan., 1948. — Case report: colloid carcinoma 
arising in anal fistula. 


111.]; Kline, Philip S., & Seed, Lind;;.!: ’ 
cinoma of the rectum and rectosigmoid V 
statistical analysis of eight hundred and 
foriy.four cases. Arch. Surg. 56: Qa.,o8 T.,n 
1948. ’ ’’ •> 


Turner, John [Melbourne, Australia]: Carcinoma 
of the rectum, Australian & New Zealand T 
Surg. 17: 1 15-136, Oct., 1947. 

Wilensky, Abraham O. [New York City]; Pc^ 
sonal experience with carcinoma of the rec. 
tosigmoid and rectum in private practice. 
J. Internal. Coll. Surgeons ii: 73-81 Jan/ 
Feb., 1948. ’ ■’ ■' 


Rankin, Fred W., & Johnston, Coleman C. 
[Le.vington, Ky.]: Surgical treatment of imn- 
cer of the rectum and rectosigmoid. J.A.M.A. 
136: 371-375, Feb. 7, 1948. — The rediscovery 
of the “pull-through operation” has in recent 
years created controversy as to the tjpe of pro- 
cedure most acceptable in the treatment of can- 
cer of the rectum. Data are lacking in the 
literature on favorable end-results of such an 
attack. Radical extirpation is the method of 
choice and the Miles combined abdominoperi- 
neal resection of the rectum has yet to be im- 
proved. The presence or absence of node in- 
volvement is the best prognostic yard-stick; 
longevity is in direct proportion to this. The 
histological grade of the growth is in direct pro- 
portion to node involvement; the higher the 
grade, the earlier extension will take place. A 
review of 336 patients with cancer of the rec- 
tum and rectosigmoid seen by the authors in a 
7-yr. period before 1941 is presented: 310 op- 
erated upon; 233 resected, a resectability rate 
of 75.1%. In 167 (71.7%), the Miles operation 
was found applicable. 45% showed node metas- 
tases; 25% of these lived 5 yrs. or longer. In 
the 55% without node metastases, 43.8% sur- 
vived the 5-yr. period. In the 167 patients hav- 
ing the Miles resection, there was a mortality of 
5.3%.— C. ]. Miller, Jr., M.D. 

Raven, Ronald W. [Roy. Cancer Hosp. (Free), 
Eng.]: Radical excision of the rectum with- 
out colostomy. M. World 68: 77-80, Mar. 12, 

1948- 

Schofield, James D. [Philadelphia, Pa.]: Ischio- 
anal dermoid. Am. J. Surg. 75: 278, Feb., 
1948. — Case report. 

Skir, Isaac [Brooklyn Hosp., N. Y.]: Mucinous 
carcinoma associated with fistulas of long- 
standing. Am. J. Surg. 75; 285-289, Feb., 1948. 
— Report of 3 cases. 

Smith, Daugh W. [Nashville, Tenn.]: Malignant 
lesions of the rectum, rectosigmoid, and sig- 
moid. J. Tennessee State M. A, 41: 119-127, 
Apr., 1948. — Survey of 105 cases. 

Swinton, Neil W. [Boston, Mass.]: Diagnosis 
and treatment of mucosal polyps of the rec- 
tum and colon, with early malignant change. 
Am. J. Surg. 75: 369-379, Feb., 1948. 


LIVER AND BILIARY TRACT 

Benjamin, Edwin G. [Minneapolis, Minn.]; 
Malignancy of the gall bladder associated 
with chronic cholelithiasis. Minnesota Med. 
31 : 274-275, Mar,, 1948. 

Bnmschwig, Alexander [Memorial Hosp,, .\cw 
York City]: Cancer of the liver, bile ducts 
and pancreas. J..A.M.A. 136: 28-35, Jan. 3, 
1948. — A discussion of symptomatology, diag- 
nosis, treatment, and prognosis of primaiy and 
secondary- malignant tumors of the liver, and 
cancer of the bile ducts, gallbladder, papilla of 
Vater, and pancreas. — D. A. S. 

Hunt, Henry F., & Berkheiser, Samuel 
[George F. Geisinger Memorial Hosp., Danville, 
Pa.]: Primary carcinoma of the liver. Penn- 
sylvania M. J. 51: 755-758, .-^pr., 1948.— Re- 
port of 13 cases (0.36% in 1370 autopsies) and 
review of the literature. 

Lenzi, Sergio, & Millelli, Antonio [Univ. Bo- 
logna, Italy] : Sulla biopsia epatica aspiratoria. 
[Aspiration biopsy of the liver.] Minerva 
mcd. 2: 223-231, Sept. 15, 1947. — review and 
brief discussion of 30 cases. 

Morley, John: Carcinoma of the ampulla of 
Vater. Brit. J. Surg. 35: 146-151, Oct., 1947- 
— Si.x cases of carcinoma of the ampulla of 
Vater treated by a radical two-stage operation 
with ligature of the pancreatic duct art re- 
corded. The relative merits of the one- and 
the two-stage operation are discussed. One case 
of apparent spontaneous cure of an ampullary 
carcinoma is recorded. — Auth. Summ. 

Patton, Robert J. [Springfield, 111.]: Hamartoma 
of the liver. .Ann. Surg. 127: 1 80-1 86, Jan., 
1948. — Case report. 

Sainburg, Frank P., & Garlock, John H. [Mt. 
Sinai Hosp., New York City]: Carcinoma of 
the gall bladder. Surgery 23: 201-205, Feb., 
ig,^8. — Of 75 patients with carcinoma of the 
gallbladder, 65 were operated upon, with only 
one survivor (13 yrs.) longer than 3 yrs. I'hM 
this disease is diagnosed clinically it is virtua ) 
incurable, hence must be prevented. 0\cr- 
whelming evidence points to gallstones as a 
predisposing factor in carcinoma of the ga 
bladder. Since the, incidence of death due to 
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malignant transformation in calculous gall- 
bladders far exceeds the prevailing operative 
mortality of cholecystectomy, removal of even 
asj-mptomatic calculous gallbladders is indicated 
on these grounds alone. — Auth. Summ. 

SchilT, Leon; Kiimpe, Carl; Safdi, Stuart A., & 
Gall, Edward A. [Cincinnati, Ohio]: Experi- 
ences with needle biopsy of the liver in pa- 
tients with malignant hepatic neoplasm. J. 
Lab. & Clin. Med. 32: 1524, Dec., 1947. 

Thompson, James H., & Bostick, Warren L. 
[Univ. Calif. M. Sch., San Francisco]; Primary 
spindle cell fibromyosarcoma of the gall- 
bladder. California Med. 68: 95-98, Feb., 

1948. — Case report. 

PA^CREAS 

Anderson, H. .K. [Tacoma, Wash.]: Neoplasms of 
the pancreas. Northwest Med. 47: 106- 108, 

Feb., 1948. — A review. 

Baker, Joel W. [Mason Clin., Seattle, Wash.]: 
Problems involved in pancreatoduodenal re- 
section. West. J. Surg. 56: i-ii, Jan., 1948. 

Blain, Alexander W., & Jarrin, Nelson [Detroit, 
Mich.]: Resection of the head of the pan- 
creas for carcinoma. Alexander Blain Hosp. 
Bull. 7: 29-37, Feb., 1948. — Reprinted from J. 
Michigan State M. Soc. 46: 1171, Oct., 1947. 

Carol!, J. [Paris, France]: A propos des indica- 
lions de la duodeno-pancr&itectomie. [Indi- 
cations for duodenopancreatectomy.] .Acta 
gastro-enterol. belg. to; 413-435) Oct., 1947. — 
A review. 

Child, Charles G., Ill [N. Y. Hosp. & Cornell 
Univ. M. Coll., New York City]: Radical one- 
stage pancreaticoduodenectomy. Surgery 23: 
492-500, Mar., 1948. — Discussion of technique 
and report of 22 cases. 

Conn, Jerome W., & Hinerman, Dorin L. [Univ. 
Mich., Ann Arbor]: Effects of alloxan upon 
function and structure of normal and neo- 
plastic pancreatic islet cells in man. Am. J. 
Path. 24: 429-449, Mar., 1948. — Case report. 

Gaston, Eugene A. [Boston Univ. Sch. Med., 
Mass.]: Total pancreatectomy. New England 
J. Med. 238: 345-354, Mar. 1 1, 1948. — Case 
report and surs'ey of literature. 

Jemerin, Edward E., & Samuels, Norman A. 
[New York City]: Cystadenoma of the pan- 
creas. Ann. Surg. 127: 158-170, Jan., 1948. 
— Case report and review of literature. 

Kicrnan, Paul C. [Mayo Clin., Rochester, Minn.]: 
Surgical treatment of carcinoma of the head 
of the pancreas and of the thyroid. Report 
of a case. M. Ann. District of Columbia 17: 
216-218: 255, Apr., 1948. 

Mills, W. M., & Wakeman, Don C. [Topeka, 
Kans.]: Surgery of pancreatic cysts. J. Kan- 
sas M. Soc. 49: 57-60, Feb., 1948. — Case re- 
port. 
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Mullen, Bernard P. [Seattle, IVash.]: Surgery 
of the pancreas. Northwest Med. 47: 108- 

III, Feb., 1948. 

Olsson, Olle [Univ'. Clinics, Lund, Sweden]: 
Roentgen examination as an aid in the 
diagnosis of islet adenoma in the pancreas. 
Acta radiol. 28: 833-837, Nov., 1947. 

Pessagno, Daniel J., & Schaefer, John F. [Unis'. 
Md. Sch. Med., Baltimore]: Pancreatic cysts: 
with report of two cases. South. M. J. 41: 
166-169, Feb., 1948. — -A review of literature 
and report of i true and i pseudocyst. — 
M. C. J. 

Saltzstein, Harry' C., & Johnson, Walter S. 
[Harper Hosp., Detroit, Mich.]: Carcinoma of 
the pancreas: operative problems. Gastro- 
enterology' 10: 442-451, Mar., 1948. — ^Report 
of 3 cases of pancreatic cancer and i case of 
une.xplained common bile-duct obstruction. 

Whipple, Allen O. [New York City]: The early 
diagnosis of pancreatic and ampullary 
growths. An evaluation of their surgical treat- 
ment. J. Michigan State M. Soc. 47: 169-171, 
Feb., 1948. 

Wins, C. Wilmer, Jr. [Jefferson Hosp., Phila- 
delphia, Pa.]: Report of a case of carcinoma 
of the tail of the pancreas. Gastroenterology' 
to: 327-331) Feb., 1948. 


ENDOCREVE ORGAIS'S 

Beaumont, G. E. [Middlesex & Brompton Hosps., 
Eng.]: A paralhyToid tumour. M. World 67: 
807-809, Feb. 20, 1948. — Case report: adenoma 
with hyperparathy'roidism. 

Black, B. Marden [Mayo Clin., Rochester, Minn.] : 
Adenocarcinoma of parathyroid origin with 
hyperparathyroidism, local recurrence and 
metaslases: report of case. Proc. Staff Meet., 
Mayo Clin. 23: 8-14, Jan. 7, 1948. 

DavidolT, Leo M., & Feiring, Emanuel H. 
[Montefiore Hosp., New York City']: Surgical 
treatment of the tumors of the pituitary- 
body. Am. J. Surg. 75: 99-136, Jan., 1948. 

Grant, Francis C. [Philadelphia, Pa.]: Surgical 
experience with tumors of the pituitary 
gland. J..A.M.A. 136: 668-672, Mar. 6, 1948. — 
In treatment of chromophobic and eosinophilic 
pituitary'-gland adenomas, combined surgical 
and irradiation therapy are more effectiv-e than 
surgical measures alone. The suprasellar con- 
genital tumors, the craniophary-ngiomas, have a 
poor prognostic outlook. They- are not radio- 
sensitive. Surgical reports show a high mortality, 
with few survivors for any- length of time. — 
Auth. Summ. 

Heller, Edward P. [Kansas City, Mo.]: Hyper- 
parathyroidism. Summary of important find- 
ings in a ten year study of a case. J. Mis- 
souri State M. .A. 45: 26-28, Jan., 1948. 
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McGovern, V. J. [Roy. Prince Alfred Hosp., 
Camperdown, Australia]: Phillips, G. E., & 
Wyke, B. D.: An undifTerentialed pituitary 
adenoma of unusual size. Report of a case. 
J. Neurosurg. 5: 202-208, Mar., 1948. — The 
tumor capsule was incised at operation and all 
visible tumor tissue removed by suction and 
curettage. At autopsy 5 days later the remain- 
ing tumor tissue measured 6.5 X 3-5 X 3 cm. 
and weighed 48 gm. Microscopic diagnosis: 
pregranulocytic adenoma. — D. A. S. 

Tu-ombly, Gray H., & Pack, George T., Ed.: 
Endocrinology of Neoplastic Diseases. A Sym- 
posium by Eighteen Authors. New York. Ox- 
ford Univ. Press. 1947. 392 pp. $11.00. — This 
volume is a compilation of accumulated data, 
both clinical and experimental, on tumors of 
the organs of internal secretion. Consideration 
is also given to the endocrine factors of neo- 
plasms of other organs, viz. : breast, uterus, pros- 
tate. Although there is adequate coverage of 
the entire subject, no new facts are presented 
in this sjTnposium. The bibliography, which is 
c.xtensive, makes this volume particularly valu- 
able as a book of reference. The subjects and 
the contributing authors are: 

Introduction, Gray H. Twombly, & George 
T. Pack. — I. Tumors in Experimental Ani- 
mals Receiving Steroid Hormones, W. U. Gard- 
ner. — II. Experimental Investigations Concern- 
ing the Role of the Pituitary in Tumorigenesis, 
Hans Selye. — III. The Endocrine Effects of 
Pituitary Tumors, William J. German. — IV. 
Ovarian Tumors with Sex Hormone Function, 
Emil Novak. — V. Endocrine Factors in the Ori- 
gin of Tumors of the Uterus, Howard C. Tay- 
lor, Jr. — VI. The Relationship of Hormones 
to Diseases of the Breast, Ira T. Nathanson. — 
VII. The Effect of Sex Hormones on Skeletal 
Metastases from Breast Cancer, Joseph H. Far- 
row. — VIII. Benign Hypertrophy and Carcin- 
oma of the Prostate, Robert A. Moore. — IX. 
The Endocrine Treatment of Cancers of the 
Prostate Gland, Archie L. Dean, Helen Q. 
Woodard, & Gray H. Twombly. — X. The Re- 
lationship of Hormones to Testicular Tumors, 
Gray H. Twombly. — XI. .Adrenal Cortical Tu- 
mors — Physiologic Considerations, -Allan T. Ken- 
yon. — XII. Hormonal Tumors of the Adrenal, 
George F. Cahill. — XIII. The Endocrine Ac- 
tivity of Thyroid Tumors and the Influence of 
the Thyroid Hormone on Tumors in General, 
Jacob Lerman. — XIV. The Endocrine .Aspect 
of Enlargements of the Parathyroid Glands, 
Oliver Cope. — XV. Hyperinsulinism in Relation 
to Pancreatic Tumors, Allen O. Whipple. — 
XVI. The Endocrinologic Aspects of Tumors 
of the Pineal Gland, Leo M. Davidoff. — H. E. E. 

Young, Millington O., & Halperl, Bela [Univ. 
Okla., Sch. Med., Oklahoma City]: Parathyroid 
adenoma with generalized metastatic calci- 
fication. Arch. Path. 44: 628-634, Dec., 1947. 
— Extensive metastatic calcification in a white 
man aged 49 svith hyperparathyroidism was 
caused by an adenoma of the left inferior para- 
thyroid gland, located in the posterior part of 
the superior mediastinum. The condition was 


not diagnosed during life. Death was due to th 
sequel of thrombosis of a branch of the suncr' 
mesenteric artery caused by calcific chance 'in 
its wall. — Auth. Stiniiii. 


ADRENAL 

Bean, Laurence Lytton, & Benson, Ralnh Tni 
well [M. C., U. S. Natq-, & Univ. Calif. HosiT 
San Francisco]: Tumors of the adrenal cor’ 
te.v. .Am. J. Surg. 75: 589-596, .Apr., 19. 8. J 
Report of 2 cases. 

Blacklock, J. W. S.; Ferguson, F. W.: Mack. 
W. S.: Shafar, J., & Symington, T. [Roy. In' 
firmary, Glasgow, Scotland]: Phaeochromoc). 
toma. Brit. J. Surg. 35: 179-197, Oct., 1947. 
— Report of 6 cases; with clinical and p.nho- 
logical data. — J. M. Sether, M.D. 

Cervino, J. M.; Manaro, J. Morato: Poliak, E., 
& Proto, A. [Inst. Endocrinology, Montevideo, 
Uruguay]: Sindrome de Cushing por tumor 
suprarrenal. Con alta eliminacion de andro- 
genos y estrogenos y reaccion positiva cn cl 
tumor con la fenilhidrazina. [Cushing’s .sjn. 
drome from suprarenal tumor. With abnor- 
mally high androgen and estrogen elimin.t- 
tion and positive phenylhydrazine reaction 
in the tumor.] Medicina, Buenos .Aires 7: 468- 
484, Oct., 1947. — .A case of adrenal carcinom.i, 
with complete atrophy of the opposite gland, 
had a prolonged evolution that gave a Cushing 
syndrome in which certain clinical symptoms 
and laboratory tests were unusual: hemorrhagic 
metropathy, diarrhea, a dermatosis of the kera- 
tosis rubra type, soft edema and hypertrophy of 
the clitoris, muscular atrophy and osteoporosis 
w'hich appeared towards the end of the affec- 
tion. The K level was at the highest normal. 
There was neutrophilia and marked lympho- 
penia, severe disturbances in the sugar metabol- 
ism and marked elimination of estrogens and 
ketosteroids in the urine. There w.as a positive 
phenylhydrazine reaction and birefringent crys- 
tals were observed in some regions of the tu- 
mor. — Auth. S uni 111. 

Commons, Robert R., & Callaway, Claude P. 
[Boston City Hosp., Mass.]: .Adenomas of the 
adrenal cortex. .Arch. Int. Med. 81: 37 - 4 t! 
Jan., 1948. — .Adrenal cortical adenomas larger 
than 3.0 mm. were present in 216 (a.Sfiff) 
of 7437 consecutive autopsies. Vacuolated .md 
eosinophilic cells with architecture different 
from that of normal adrenal cortex were pres- 
ent histologically. The incidence was equal in 
males and females and low in the first three de- 
cades of life with progressive increase in later 
age groups. IVith allowance for age groups, there 
was no significant difference in incidence of hy- 
pertensive cardiovascular disease, cardiac en- 
largement, diabetes mcllitus, or gonadal changes 
in patients with adrenal cortical adenomas as 
compared with patients without such tumors. 

/. M. Sether, M.D. 

Holland, C. W. [Dalhousie Univ., Halifax, N. S.], 
&- Strickland, S. C.: Adrenal medullary pheo- 
chromocytoma. Canadian M. -A. J- 5 • 33 ° 
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334 ) Apr., 1948. — Report of a case with success- 
ful surgical removal and of a case of cxtramed- 
ullao’ chromaffinoma. — D. A. S. 

Lawrence, H. E., & Welch, C. Stuart [Joseph H. 
Pratt Diagnostic Hosp., Boston, Mass:]: Parox- 
ysmal hypertension and pheocliromocj-toma: 
surgical removal of the tumor. Report of a 
case. Bull. New England M. Center 9: 231- 
237, Oct., 1947. 

Patterson, Jocelyn [Charing Cross Hosp. M. Sch., 
Eng.]: Diagnosis of adrenal tumours. Lancet 
2: 580-581, Oct. 18, 1947. — The new color re- 
action for dehydroisoandrostcronc described dem- 
onstrates e.xccss of this compound in c.xtracts of 
urine from adrenal-tumor cases. Under com- 
parable conditions urines from cases of adrenal 
hyperplasia are negative; hence the reaction 
differentiates cases of adrenal tumor from other 
adrenal cases with high 1 7-ketosteroid output. 
The same reaction is given by isoandrostcronc, 
and by a third substance present with de- 
hydroisoandrosterone in urine from cases of 
adrenal tumor. Neither of these additional com- 
pounds complicates the reaction in the diag- 
nosis of adrenal tumors. — Auth. Summ. 

Roth, Grace M., & Kvale, Walter F. [Rochester, 
Minn.]: Further studies with the histamine 
test for plieochromoeytoma. J. Lab. & Clin. 
Med. 32: 1510, Dec., 1947. — Intravenous injec- 
tion of 0.05 or 0.025 mg. of histamine base into 
4 patients with pheochromocytoma produced the 
clinical sj-ndromc, including h>'pertension and 
characteristic symptoms. After surgical removal 
of the tumor, no such reaction followed similar 
injection. In i patient with pheochromocytoma 
and persistent h>pertension the test was nega- 
tive. In 200 patients with h)pcrtcnsion and 50 
with other clinical conditions, no untoward 
effects followed the test. — D. A. S. 

Samuel, Eric [Johannesburg, S. Africa]: Calcifi- 
cation in suprarenal neoplasms. Brit. J. Ra- 
diol. 21: 139-142, Mar., 1948.- — Case report 

and discussion. 

Stafiieri, Juan Jose; Carnes, Oscar, & Cid, Jose 
M. [Rosario, Argentina]: Sindrome liipogluce- 
mico como manifcstacion mas destacada de 
un tumor corticosuprarrenal. [Hypoglycemic 
syndrome as a symptom of a suprarenal cor- 
Ic.x tumor.] Mcdicina, Buenos Aires 7: 543- 
565, Dec., 1947. — A patient with the syndrome 
of hypoglycemia produced by a corticosuprarcnal 
tumor without the simultaneous presence of the 
characteristic manifestations of adrenal disturb- 
ances usual in this type of tumor is described. 
A review of the literature indicates this to be 
the first case of its kind. The diagnosis previous 
to the operation was a pancreatic tumor. Opera- 
tion and anatomopathologic studies revealed the 
adrenal tumor [sarcomatous dyscmbryoplasia] 
and the etiology. Postoperative disappearance 
of a goiter, a gynecomastia, and a hepatosplcn- 
omcgaly indicate a causal relation between the 
tumor and those alterations which the authors 
cannot c.yplain definitely. It has not been pos- 
sible to study the hormonal activity of the tu- 
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mor nor to determine estrogenic substances in 
the patient before or after the operation. — From 
Auth. Summ. 

Weber, Eugene J., & Menten, Maud L. [Univ. 
Pittsljurgh, & Children’s Hosp., Pittsburgh, Pa.]: 
Histologic studies on a virilizing tumor of the 
adrenal cortex. .Am. J. Path. 24: 293-303, 
Mar., 1948. — Study of a tumor in a 3/4-yT.-old 
boy. 

THYROID 

Allende, Carlos L: Metastasis “funcionante”, 
escapular, de adenocarcinoma tiroideo; es- 
capiilectomia .subtotal y tiroidectomia. [En- 
capsulated “functioning” metastasis of ad- 
enocarcinoma of the tlivToid; subtotal cap- 
suleclomy and thyroidectomy.] Bol. y trab., 
Acad, argent, de cir. 31 (31): 1074-1077, 1947. 
— Case report. 

Black, B. Marden [Mayo Clin., Rochester, Minn.]: 
Papillary adenoearcinoma of the thyToid 
gland, so-ealled lateral aberrant thyToid tu- 
mors. West. J. Surg. 56: 134-144, Mar., 1948. 

McClinlock, John C., & Klink, Gustavus H., 
Jr. [Albany M, Coll., N. Y.]: Neoplastic dis- 
ease of the thyToid gland. West. J. Surg. 56: 

52-57, Jan-, 1948. 

MeSwain, Barton, & Diveley, Walter [Vander- 
bilt Univ. Sch. Med., Nashville, Tenn.]: Ma- 
lignant tumors of the tliyxoid gland. SurgcD’ 
23: 525-541, Mar., 1948. — Report of 23 cases. 

Piacentini, Luigi [Univ. Bologna, Italy]: Tuniori 
maligni in tiroidi laterali aberranti. [Ma- 
lignant tumor in lateral aberrant tliyToid.] 
Arch. ital. chir. 69 (6): 425-440, 1947. — Case 
report; carcinoma. 

Ramsey, Frank B. [Indianapolis, Ind.]: Surgical 
aspects of carcinoma of the thyToid gland. 
J. Indiana State M. A. 41 : 395 * 397 , Apr., 1948. 
— Case report and discussion. 

Rawson, Rulon W. ; McArthur, Janet W. ; Dob- 
yns. Brown M. ; Fluliarty, Rex G., & Cope, 
Oliver [Mass. Gen. Hosp., Boston]: The func- 
tional activity of tliyToid tumors, benign and 
malignant, as gauged by their collection of 
radioactive iodine. West. J. Surg. 56: 82-95, 
Feb., 1948. 

Soley, Mayo H.; Lindsay, Stuart, & Dailey, 
Morris E. [Univ. Calif. M. Sch. & Hosp., San 
Francisco]: The clinical significance of a soli- 
tary nodule in the thyToid gland. West. J. 
Surg. 56: 96-104, Feb., 1948. 

Vieta, John O. [N. Y. M. Coll., New York City]: 
Carcinoma of the thyroid and carcinoma of 
the testicle occurring in the same patient. 
Bull. New York M. Coll., Flower & Fifth .Ave. 
Hosps. 10: 8-12, 1947. — Patient also has clini- 
cal findings of von Recklinghausen’s neurofi- 
bromatosis. — M. C. J. 

Ward, Robertson [San Francisco, Calif.]: Cali- 
fornia Cancer Commission Studies. Chapter 



324] 


CANCER July 1948 


XV. Cancer of the thjToid. California Med. 
68; 1 70- 1 72, Mar. 1948. 


FEMALE GENITAL TRACT 

Costolow, William E. [Los Angeles Tumor Inst., 
Calif.]: Care of patients wtli advanced pel- 
vic cancer. Radiology 50: 3-6, Jan., 1948. 

Crossen, Robert J. [Washington Univ. M. Sch., 
St. Louis, Mo.]: The cancer potential in in- 
voluting organs. Nebraska State M. J. 33: 
8-12, Jan., 1948. — In the detection of early 
cancerous and precancerous lesions of the fe- 
male genital organs the aid of the general prac- 
titioner and the internist is essential to the g>ne- 
cologist. Biannual examination of all women be- 
tween 35 and 55 yrs. and others who have borne 
children is advised. The prevention of cancer 
of the female generative organs is based chiefly 
on the etiologic role of two factors: chronic irri- 
tation and involution. The effects of chronic 
irritation can be minimized by the active treat- 
ment of cer\'icitis, cauterization and coning of 
the cervix, total hysterectomy, or supravaginal 
hysterectomy and coning of the cer\'ix. Vulvec- 
tomy is advised in leukoplakic vulvitis, because 
50% of the cases develop into cancer. Since or- 
gans undergoing involutional changes are more 
susceptible to the development of cancer, par- 
ticular recommendations are made regarding in- 
volutional ovaries and uteri. To discover early 
tumors of the ovary, notoriously as\Tnptomatic 
until advanced, the author recommends periodic 
examinations, deep palpation via the vagina 
at ever)’ opportunity under anesthesia, and the 
removal of involuting ovaries when the abdo- 
men is opened in women 42 yrs. or more. Radi- 
cal surger)’ for such benign conditions as uterine 
myoma, pelvic endometriosis, nonmalignant ovar- 
ian enlargements, and the chronic inflammator)’ 
lesions of the uterus and adnexa, should be con- 
sidered. In a study of 2662 cases of myoma, 
526 irradiated and 2136 not irradiated, radia- 
tion as a substitute for surger)- was found effec- 
tive in relieving myoma s)-mptoms in 90% and 
in reducing to one-third the risk of cancer de- 
veloping later. 

Two factors in the development of cancer of 
the endometrium — h)’perplasia and delayed 
menopause or prolonged estrogen activity — are 
considered significant. H)-perplasia as a precur- 
sor of cancer is suggested by the clinical histor)’ 
of several curettages for hyperplasia in many pa- 
tients found to have cancer and by the frequent 
finding of areas of hyperplasia along with can- 
cer. Hyperplasia has been produced in mice 
and human castrates by the prolonged admin- 
istration of estrogens, and more active h)’per- 
plasia has been observed in menopausal than in 
young mice. Clinically, many instances of can- 
cer of the endometrium occurring simultane- 
ously with granulosa-cell tumors of the ovar)' 
have been reported in recent yrs., and 2 studies 
have shown that fundal cancer is 4 times more 
frequent in women who menstruate beyond 50 
yrs. The author advises that estrogen activity 
be stopped by radiation or surger)- at 50 yrs. or 


sooner if menstruation is abnormal and 
gests caution in the use of estrogenic subsi^c'^ 
f h>-perplasia.“ 

A. A. Wtlkins, Jr., M.D. 


Hall, J. Edward [Brookl)-n Hosp., & Lom: bh.j 
Coll. Med., New York City]: Some highlirim 
of obstetrical and gjnecological patholo^r 
Brookb-n Hosp. J. 6: 41-48, Jan., 1948. 

Kernodle, John R.: Cuyler, W. Kenneth & 
Thomas, Walter L. [Duke Univ. Sch. .Med & 
Hosp., Durham, N. C.]: The use of vasinal 
smears in the diagnosis of genital cancer 
North Carolina M. J. 9: jan., J 

Papanicolaou technique; 4 illustrative case re- 
ports. 


Rakoff, A. E. [Jefferson M. Coll. & Hosp., Phib. 
delphia. Pa.]: The endocrine factors in pehic 
tumors, with a discussion of the Papani. 
colaou smear method for diagnosis. Radl- 
olog)’5o: 190-201, Feb., 1948. 

Schmitz, Herbert E., «S: Baba, George [Men) 
Hosp.-Loyola Univ. Clinics, Chicago, 111.]; 
Minor g)-necologic surger)-. S. Clin. Xonh 
.America 28: 222-227, Feb., 1948. 

Torres, D. M. Gonzalez: Teste do esfregafo 
vaginal de Papanicolau [sic] e Shorr. [Papani- 
colaou and Shorn vaginal smear test.] .Aiq. 
dp biol. 31: 133-138, Nov./Dec., , 94 7._A re- 
view. 


MJLVA 

Brou-n, J. A. [Regina, Sask.] : 3 Ialignancy of the 
vulva. Canadian M. .A. J. 58: 181-183, Feb., 
1948. — The literature on cancer of the \ulva is 
reviewed and 36 cases from the Regina Cancer 
Clinic anal)-zed. The most common t)pe of c.an- 
cer of the vulva of genital cancers) origi- 

nates from the epidermis; usually leukoplakic 
■vulvitis ^vith or without kraurosis is a predis- 
posing factor. Early metastasis to h-mph nodes — 
the most characteristic feature — was found in 
half, though often not suspected at the initial 
e.xamination. The size of the priniar)- tumor is 
not necessarily an indication of probability of 
metastasis. Metastases are generally limited to the 
regional areas ; on autopsy only a few showed can- 
cer extending to the aortic l)-mph nodes. Otring 
to the free anastomoses betw-een the inguinal 
regions and the %-ulva, a unilateral renio\al of 
l)-mph nodes rarely results in a permanent cure. 

The author prescribes a radical modified 
Basset operation followed by postoperati\-e irra- 
diation. If the complete Basset operation is done, 
the difference in survival between metastatic 
and nonmetastatic cases is only ii 9 h, in con- 
trast to cervix cancer ivhere node metastases 
reduce cures by half. Irradiation is not recom 
mended because: (a) sulvar cancer met.ista 
sizes early to h-mph nodes svherc^ it cannot e 
completelv destroyed by irradiation: (b) t e 
skin of the vulva does not tolerate irradiation 

satisfactorily. . . , 

Teventv-seven of the 36 cases originated on 
the labium majus; 3 on the labium minus; 4 



CURRENT CANCER LITERATURE 


involved both the labia minora and majora; 

2 occurred in the urethral region. Cancer of 
the vulva, pruritis, and leukoplakia coexisted in 
24; 12 had cancer and pruritis; 2 had chronic 
urethritis. Treatment comprised: radical \'ul- 
vectomy with bilateral groin dissection and post- 
operative irradiation, 2 1 ; radical vulvectomy 
and bilateral groin dissection, 2 ; radical vulvec- 
tomy and irradiation of regional node areas, 4; 
irradiation alone, 6; 3 refused treatment. 

Two cases were less than 45 yrs. old; the 
rest, 45 to 75 yrs. Results are presented accord- 
ing to group classifications: 1 . Tumor not over 

3 cm. in diameter, without groin nodes palpa- 
ble: 12, alive; i dead of embolism. II. Tumor 

4 to 7 cm., without palpable groin nodes, al- 
though 5 of the 8 showed pathologically positive 
nodes: 6, alive; 2, dead, although these 2 did 
not have the radical groin dissections. III. 
Tumor over 7 cm., with palpable node meta- 
stases: 5, dead; 3, alive. IV and V. More ex- 
tensive disease: 7 dead. — F. S. Butler, MJ). 

Crossen, Robert J. [\Vashington Univ., St. Louis, 
Mo.]: Primary carcinoma of Bartholin’s 

gland. Am. J. Surg. 75: 597-600, .Apr., 1948. 
— Case report. 

Malpas, Percy [Univ. Liverpool, Eng.]: The 
prophylaxis of recurrent carcinoma of the 
riilva. Acta radiol. 28: 681-690, Nov., J947. 

Murphy, George H., & DuShane, James W. 
[Mayo Clin., Rochester, Minn.]: Mesodermal 
mixed tumor of the vagina: report of case. 
Proc. Staff Meet., Mayo Clin. 23: 22-24, Jan- 
7, 1948. 

Robertson, Edwin M. [Queen’s Univ., Kingston, 
Ont.]: High lymphadcneclomy and sym- 

pathectomy in carcinoma of the >-ulva. .Am. 
J. Obst. & Gyncc. 55: 79-85, Jan., 1948. — Case 
report: Three operations were done in 39 days 
on a 37-yr.-old female, with carcinoma of the 
vulva. These included a v-ulvectomy, an inguin- 
al, pelvic, and lumbar l)-mphadencctomy, and 
a lumbar s)-mpathectomy' (as prophylaxis against 
arterial spasm and venous thrombosis). In ad- 
dition, the reduction of e.xccssive sweating re- 
duced concomitant skin infection and helped 
promote better healing of the skin flaps. — F. S. 
Butler, M.D. 

CERVIX 

Adler, Ludwig [New York City]: Treatment of 
cervical cancer. Acta radiol. 28: 474-492, 
Nov., 1947. — After a survey of the history of 
surgery and radiotherapy in cervical cancer the 
author describes the “elective treatment” of this 
disease, which he used for more than 20 yrs.: 
extended vaginal operation with immediate in- 
sertion of Ra is performed in most cases; lap- 
arotomy with Ra insertion, in cases unfit for the 
vaginal operation, and irradiation, in inoper- 
able cases and bad surgical risks. Permanent 
cures have been 39.4%. The primary mortality 
■"■as 3.9% in the last 15 yrs. — Auth. Summ. 

Ashton, Dorothy L. [Philadelphia, Pa.]: Carci- 
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noma of the ceirix complicating pixjcidentia 
uteri. .Am. J. Obst. & Gj-nec. 55: 299-302, 
Feb., 1948. — Report of 2 cases. 

Ashworth, C. T. & Diddle, A. AV. [Parkland 
Hosp. & Southwest. M. Coll., Dallas, Tex.]: 
Anaplastic cervical epithelium. Relationship 
to cers'ical carcinoma. South. M. J. 41: 217- 
221, Mar., 1948. 

Ayre, J. Ernest [Roy. Victoria Hosp., McGill 
Univ., Montreal, Que.]: Cersdcal cytology in 
diagnosis of early cancer. J..A.M..A. 136: 513- 
517, Feb. 21, 1948. 

Connolly, Joseph P. [Stamford, Conn.]: Radia- 
tion therapy of carcinoma of the cervix. 
Connecticut State M. J. 12: 114-115, Feb., 

1948. 

Donaldson, Malcolm: The distribution of radia- 
tion in the treatment of carcinoma of the 
cersix. .Acta radiol. 28: 769-775, Nov., 1947. — 
The necessity for an exact knowledge of the 
distribution of radiation is essential to the fur- 
ther advances in the treatment of carcinoma of 
the cervix by radium. A brief description of a 
vaginal and uterine applicator is given ; it pro- 
duces isodosc curves far more advantageous than 
those of any applicator so far made. — Auth. 
Summ. 

Ebenius, Bertil, & Sjovall, Alf [Univ. Lund, 
Sweden]: Parametritis as the first and only 
symptom of cervical carcinoma during preg- 
nancy. Acta radiol. 28: 493-496, Nov., 1947. — 
Case report. 

Fluhmann, C. F. [Stanford Univ. Sch. Med., San 
Francisco, Calif.]: A clinical and histopatho- 
logic study of lesions of the cervix uteri 
during pregnancy. Am. J. Obst. & Gymec. 55: 
133-150, Jan., 1948. — Eighty-nine specimens ob- 
tained from the cervix uteri at all stages of gesta- 
tion were studied histologically. .All were re- 
moved because of lesions requiring biopsy or, 
(in 4) hysterectomy. Mucous polyps were found 
in 37; erosion, in 32; carcinoma, in 10; condy- 
loma acuminata, in 5; endometrial polyps, in 3; 
and leukoplakia, in 2 cases. The histologic find- 
ings in so-called erosions most frequently showed 
increase in number of cervical glands with high 
columnar epithelium, the formation of cystic 
structures lined by cuboidal epithelium, papil- 
lary outgrowths covered by cylindrical epithe- 
lium, edema and increased vascularity, increased 
activity of the basal layer of squamous epithe- 
lium, and epidermoidization. Isolated islands 
of decidua were present in 1 1 cases : inflamma- 
tory changes, absent in ii . — ]. P. Wozencraft, 
M.D. 

Graham, Ruth M.: Sturgis, Somers H., & Mc- 
Graw, John [Vincent Memorial Hosp. : Mass. 
Gen. Hosp., Boston] : A comparison of the ac- 
curacy in diagnosis of the vaginal smear and 
lire biopsy in carcinoma of the cervix. Am. 
J. Obst. & Gymec. 55: 303-307, Feb., 1948. — .A 
comparison of the diagnostic accuracy of the 
vaginal smear and the standard biopsy tech- 
nique has been made in 181 cases of epidermoid 
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carcinoma of the cerv'ix. The first biopsy report 
was correctly positive in 90% of the series. The 
first vaginal smear report was positive in 9 1 % 
of the same cases. By a combination of the two 
methods, the correct diagnosis was initially ob- 
tained in 178 cases, or approximately 99% of 
the group. The vaginal smear was more accu- 
rate than the biopsy in diagnosing the early car- 
cinomas of the cervix in this series of cases. 
From this study of cervical cancer we conclude: 
( I ) that the vaginal smear is diagnostically as 
reliable as the biopsy taken in a large general 
hospital; (2) that an e.xtremely high percentage 
of cases can be diagnosed accurately if the two 
methods are used together ; and finally, that the 
vaginal smear is of special value in the diag- 
nosis of the very early malignant lesions of the 
cervix. — Auth. Summ. 

Grenier, E. P. [Inst. Radium, Montreal, Que.]: 
New apparatus for radium treatment of can- 
cer of the uterine cervix. Canadian M. A. J. 
58; 192-193, Feb., 1948. 

Hill, Adrian [L>-mington & District Hosp., Eng.]: 
Gross hypertrophy of the pregnant uterine 
cervix simulating cancer. J. Obst. & G)'naec. 
Brit. Emp. 55: 31-35, Feb., 1948. — Case report. 

Hokaepfel, J. H., & Reel, P. J. [Ohio State 
Univ. Coll. Med., Columbus]: Carcinoma of 
the cervix in the young age group. Ohio 
State M. J. 43; 1047-1049, Oct., 1947. 

Ingelman-Sundberg, Axel [Radiumhemmet, 
Stockholm, Sweden]: Rectal injuries follow, 
ing the Stockholm method of treatment of 
cancer of the cervix uteri. Acta radiol. 28: 
760-764, Nov., 1947. 

Jacoby, P. [Radiumccnter, Odense, Den.]; The 
experiences with radiotherapy in cancer of 
the cervix and of the corpus of the uterus 
at the Radiumcenter in Odense. Acta radiol. 
28: 505-518, Nov., 1947. — Results of radiologi- 
cal treatment from 1928-1941 are: Cancer of 
the cervix: 373 patients, examined; 365, treated. 
120 were free of evidence of disease after 5 yrs. 
— absolute cure rate, 32.2%; relative, 32.9%. 
Cancer of the corpus: 98 patients, admitted for 
treatment, but only 92 treated; 25 treated with 
He>Tnan’s packing method. The relative cure 
rate for all patients treated is 38% and for the 
clinical operable cases, 66.5%. — Auth. Summ. 

Kahanpiia, V., & Kankkunen, J. O. [Zentralinst. 
f. Strahlentherap., Helsinki, Fin.]: Uber die 
Behandlungsergebnisse der Kollumkarzinome 
im Slrahlenbehandlungsinstitut zu Helsinki 
aus den Jahren 1937 - 1942 . [Results of treat- 
ment of carcinoma of the cervix in the In- 
stitute for Irradiation of Helsinki for the 
years 1937 - 1942 .] Acta radiol. 28: 519-530, 
Nov., 1947. — The material comprises 524 cases 
of cervLx carcinoma (from 1937 to 1942); only 
35% were favorable — stages I & II. The 58 
worst cases were dismissed without palliative 
treatment. The remaining 466 cases have been 
treated in accordance with the principles of the 
Stockholm method. The Ra dose was on the 


average ut. 3300 and vag. 4710 = 8010 mg./hr. 
The calculated deep .x-ray dose was 2440 r to 
both parametria. Primaiy mortality was 2.8 
0.87c, absolute recover)- 31.9 :t 2.0%, and rela- 
tive recover)- by stages: I, 887c; II, 547c- m 
26%; and IV, 67c: I-IV, 35-8-2.2%. In all 
cases treated the diagnosis was histologically 
confirmed. The prognosis depends on the stare 
and, on the whole, the clinical picture. The his- 
tological structure of the tumor seems to have 
no special influence on the prognosis. The re- 
sults obtained favor a principally radiological 
treatment of the cer\-ix carcinomas of stages I 
and II also. — Auth. Summ. 

Kaplan, Henry- S.; Wilson, Hugh M., & Morse, 
Arthur H. [Yale Univ. Sch. Med., New Haven, 
Conn.]: Results and causes of failure of ra- 
diation therapy in carcinoma of the ceni.x, 
Surg., G)-nec. & Obst. 86: 332-34°, Mar., 1948. 
— The results in 88 patients with carcinoma of 
the cervix treated by combined x-rays and ra- 
dium in a general hospital have been reriewed. 
The net 5-yr.-survival rate was 38%, which 
compares favorably with that reported else- 
where. Hosvever, almost all the 5-)-r. sun-ivals 
occurred in the disproportionately large group 
of “operable” stage I and II cases: results in 
more advanced cases were thus unsatisfactory-. 
Possible technical modifications which might 
yield better results are discussed. It is con- 
cluded that the interval between x-ray and Ra 
therapy should be shortened from 6 wks. to 2 
wks. or less; Ra dosage, increased somewhat in 
advanced cases; the “Manchester technique” of 
radium application, adopted; and that extra- 
peritoneal iliac l)-mphadenectomy, performed 
after irradiation in stages I, II and III to save 
patients with regional l)-mph-node involvement. 
— Auth. Summ. 

McGoogan, Leon S. [Omaha, Nebr.]; The early 
diagnosis of carcinoma of the cerrix and of 
the corpus uteri. Rocky Mountain M. J. 45: 
206-208, Mar., 1948. — -A review. 

Michaels, John P, [Sch. Med., Tulane Univ., 
New Orleans, La.]: Study of ureteral blood 
supply and its bearing on necrosis of the 
ureter following the Wertheim operation. 
Surg., Gynec. & Obst. 86: 36-44, Jan., 1948. 

Mitra, Subodh [Carmichael M. Coll., Calcutta, 
India] : The evaluation of the results of car- 
cinoma of the cervix uteri treated by radical 
vaginal operation. -Am. J- Obst. & Gynec. 55. 
293-298, Feb., 1948. 

Nordmann, Marius [Fribourg, Swtz.]: Un moyen 
de diagnostic precoce du cancer du col de 
Puterus: la colposcopie. [A means for earl) 
diagnosis of cancer of the cervi.x: colpo- 
scopy.] Rev. gen. de din. et de therap. 61 : 

397-399, Sept. 4, 1947- 

Petersen, Ekkert [Hop. de I’Etat a Soenderborg, 
Den.]: Trois cas de cancer du col uterin 
pendant la derniere moitie de la grossessc. 
[Three cases of cervical cancer occurring 
during the last half of pregnancy.] Acta 
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radio], 28: 542-544, Nov'., 1947. — Report on 3 
eases of cancer of the cervix during advanced 
pregnancy, given exclusive local treatment with 
radium emanation. Parturition occurred with- 
out any considerable difficulty. 2 cases, under 
control, have not recurred for 7 yrs. In both 
cases, menstruation did not cease, and, in one 
of them, another parturition occurred later on. 
Children arc developing normally — Aulh. Summ. 

Po.sey, Louis C., & Cunningham, Joseph A. [M. 
Coll. Ala., Birmingham]; Impressions of the 
vaginal smear technic in the diagnosis of 
cervical cancer. South. M. J. 41: 221-228, 
Mar,, 1948. — Of 3808 smears from 1435 pa- 
tients, 13 were reported positive; 42, doubtful; 
and 1381, negative. Biopsy showed cancer in 4, 
negative by smear examination. In the 13 posi- 
tive smears, proof was obtained in 9, 2 were not 
traced, and the other 2 were false positives as- 
cribed to lack of appreciation of the significance 
of cell changes — one being negative on repeat 
examination and one having had irradiation for 
cervical carcinoma 8 yrs. previously. The posi- 
tive smears have been most obvdous. The prob- 
lematic smears are those where there is doubt 
as to the significance of cell changes. The con- 
fusion is greatest in patients with low estrogen 
levels plus infection. The only practical criteria 
in smears are cellular plcomorphism and baso- 
philia. The rate of desquamation of the cancer 
cells is a function of the surface area and hence 
may be hidden by dilution. The smear method 
is particularly applicable in endocervical car- 
cinoma. 

The impracticability of the method as a 
screening test is pointed out: if every woman 
more than 30 yrs. were examined biannually 
70,000,000 examinations would be required, of 
at least 5 min. each or 5,800,000 examining 
hrs. If the 1500 pathologists in the countr>' ex- 
amined smears 300 eight-hour days a year, ap- 
proximately one-half the required examinations 
would be completed. — M- (V. Stearns, M.D. 

Fund, Edgar R. ; INieburgs, H. E. ; rs'ellle.s J. 
B., & Caldwell, J. D. [Univ. Ga. Sch. Med., 
Augusta]: Preinvasive carcinoma of the 

cervix uteri. Seven ca.'-es in which it was 
delected by examination of routine endo- 
ccrvical .«niears. Arch. Path. 44: 571-577, Dec., 
1947. 

Regnto, J. A., del [Ellis Fischel State Cancer 
Hosp., Columbia, Mo.]: The role of the Irans- 
vaginal roentgentberapy in the treatment of 
carcinoma of the cervix. Surg., G>-ncc. & 
Obst. 86: 480-486, Apr., 1948. — Discussion of 
apparatus, technique, and results — 44% 3-yr. 
sjmptom-frce survival in 76 cases. 

Straeban, Gilbert I. [Cardiff Roy. Infirmary, 
Eng.]: Some complicating factor.s in tbc 

radium treatment of carcinoma of the cervix 
uteri. .-Xeta radiol. 28: 545-553, Nov., 1947. 

Suran, Roland R., & Meisler, Peter C. [Edward 
J. Meyer Memorial Hosp., & Univ. Buffalo Sch. 
Med., N. Y.]: Papilloma of the cervix uteri 
in pregnancy. Am. J. Obst. & G>ticc. 55: 
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342-345, Feb., 1948, — Case report and review 
of the literature. 

Swanberg, Harold [Editor, Miss. Valley M. J. & 
Radiol. Rev., Quincj-, 111 .]: Summary of re- 
sults in the radiation treatment of uterine 
cervical cancer. A statistical study of volume 4 
of the League of Nations “Annual Report on 
the Results of Radiotherapy in Cancer of 
the Uterine Cervix,” edited by Prof. J. Hey- 
man; statement of 5 year end-results of 
1,796 patients whose treatment began in 
1933. Acta radiol. 28: 554-563, Nov'., 1947. 

Tod, Margaret C. [Holt Radium Inst., Manchester, 
Eng.]: Optimum dosage in the treatment of 
cancer of the cervix by radiation, .Acta radiol. 
28: 564-575, Nov., 1947. 

Ward, George Gray [New York City]: The 
treatment of carcinoma of the cervix com- 
plicated by pregnancy. .Acta radiol. 28: 576- 
582, Nov., 1947. — .Adequate speculum examina- 
tion of cervix and vagina should be made in 
every pregnancy, and a biopsy made in every 
suspicious case. Irradiation of the cervix by 
radium and high-voltage x-rays with supra- 
cervical hysterectomy and bilateral salpingo- 
oophorectomy is best for cervical carcinoma 
complicated by pregnancy. In the nonviable 
cases, a supracervical hysterectomy should be 
done immediately, sacrificing the fetus, and as 
soon as recovery warrants, irradiation of the 
cervix stump followed by high-voltage x-ray 
therapy, thus avoiding the trauma to the cervix 
in evacuating the uterus, and the danger of 
disseminating the cancer cells, also obtaining 
the benefit of the retarding factor resulting from 
the castration. In pregnancy seen at the 6th 
mo. where a child is anxiously desired, [mini- 
mum] irradiation of the ccrvi.x may be done be- 
fore hysterectomy in the hope of getting a liv- 
ing child. In all viable cases a Porro-caesarian 
section should be first done, followed by irradia- 
tion of the cervix stump and high-voltage x-ray 
therapy . — Auth Summ. 

Wyatt, James [Chairman]: Joint discu.ssion No. 
3 , Discussion on some aspects of surgical 
and radiological treatment of carcinoma of 
the cervix. Proc, Roy. Soc. Med. 40: 907-922, 
Dec., 1947. 

UTERUS 

.Acosla-Sison, H. [Univ. Philippines, Manila]: 
Danger.s of myometrial chorioepithelioma 
caused by failure of early diagnosis. Philip- 
pine J. Surg. 2: 240-246, Nov./Dec., 1947. 

Arneson, A. N.; Stanbro, William W-, & Nolan, 
James F. [Edward Mallinckrodt Inst. Radiol. : 
Washington Univ. Sch. Med,, & Barnard Free 
Skin & Cancer Hosp., St. Louis, Mo.]: Tlie 
use of multiple sources of radium within 
the uterus in the treatment of endometrial 
cancer. Am. J, Obst. & G}-ncc. 55; 64-78, 
Jan., 1948. — In 1938 the method of radium 
treatment at the Barnes Hospital and the Bar- 
nard Free Skin and Cancer Hospital was changed 
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from one employing intrauterine tandems to a 
technique using multiple capsules of Ra packed 
individually into the uterine cavity. The plan 
is a modification of the Hej-man packing meth- 
od, whereby an introducer is utilized to increase 
the number of tubes placed within the uterus. 
The length of the brass capsules varies, but the 
strength per cm. active length is on the order 
of 5 or 6 mg. Ra. Patients also receive a course 
of e.xtemal .x-rays prior to Ra. The authors re- 
view 93 cases treated from 1936 through 1941, 
and attempt to compare the relative effective- 
ness of both methods. Reference is made to com- 
parative results obtained from the literature. 
The group was treated as follows: irradiation 
alone, 43; irradiation and hysterectomy, 32; 
hysterectomy alone, 18. The 5-yr. survivals 
were 27%, 68%, and 84%, respectively, with a 
53% survival for the entire series. The high 
survival rate for hysterectomy alone is attributed 
to selection of favorable clinical material. Va- 
riation in survival rate with histological t>'pe 
shows that better results were obtained in the 
more highly differentiated forms. Among pa- 
tients treated by irradiation alone, the well- 
differentiated lesions show for tandems and 
multiple capsules values of 25% and 36%, re- 
spectively; for the undifferentiated tumors, 16% 
and 28%. Variation in survival rate was found 
also with the size of the uterus; a few patients 
with uterine enlargement showed better results 
with multiple capsules. Of those treated by ir- 
radiation alone, the use of intrauterine tan- 
dems in 18 cases resulted in a 22% survival; 
with multiple capsules, used in 25 cases, 32% 
survived. With treatment by irradiation and 
hysterectomy the 5-yr. -survival rate is 54% 
with tandems, and 79% with multiple capsules. 
Persistent tumor was found in 77% of surgical 
specimens irradiated by tandems, against 26% 
where multiple capsules were employed, and of 
32 patients treated by hysterectomy after the 
use of x-rays and Ra, 47% showed persistent 
tumor with a 46% survival; where no tumor 
was identified, the survival rate was 88%. ii 
patients received as high as 5000 and 7000 
mg.-hr. by multiple capsules, and although an 
intense reaction was produced, areas of severe 
damage and necrosis were rarely found. Hyster- 
ectomy was performed at varying intervals of 
time after Ra treatment, and in those where 6 
wks. intervened, there was evidence indicating 
recovery and renewed growth of tumor not de- 
stroyed completely. There is risk of uterine per- 
foration when multiple capsules are used (2 
cases). — F. S. Butler, M.D. 

Bradley, E. Treniain [New Canaan, Conn.]: Re- 
sults of treatment of carcinoma of the body 
of the uterus. Connecticut State M. J. 12: 

1 12-1 13, Feb., 1948. 

Casas, Pedro Figueroa; Presentacion de radio- 
grafias y pieza operatoria caso de uterolitos. 
[Presentation of x-rays and operative speci- 
men of a uterolith.] Bol. Soc. de obst. y ginec. 
de Buenos Aires 26 (13): 495 - 498 , 1947. — 
Calcification of a myoma. 

Costolow, William E. [Los Angeles Tumor Inst., 


Cahf.]: Gynecologic aspect of cancer, .-^nn 
West. Med. & Surg. 2: 120-iei, Mar., 1948. 

Cox, John Kenneth [Baylor Hosp., Dallas, Tc.x.]- 
The value and accuracy of the vaginal snicai- 
in the diagnosis of uterine and cervical c.aii. 

Texas Rep. Biol. & Med. 6: 77-86, Spring^ 

Davies, D. V. [Cambridge Univ., Eng.]: A be- 
nign tumour of the placenta. J. Obst. & 
G>-naec. Brit. Emp. 55: 44-46, Feb., 1948.— 
Case report [chorioangioma]. 

Falls, Frederich H. [Chicago, 111.]: Carcinoni.T 
and uterine fibroni5omas. J. Internal. Coll 
Surgeons it: 24-28, Jan./Feb., 1948. 

Ferrari, Roberto A., & Colotla, Francisco: 
.Angioma de la placenta. [Placental angi. 
oma.] Bol. Soc. de obst. y gincc. de Buenos 
Aires 26 (13): 484-488, i947._Case report. 

Gates, Olive, & Warren, Shields: .A Handbook 
for the Diagnosis of Cancer of the Uterus 
by tbe Use of Vaginal Smears. Cambridge, 
Hars'ard Univ. Press. 1947. 182 pp. $4.00. 

Haines, Magnus [Chelsea Hosp. for IVomen, 
London, Eng.]: Solitary adenoniyoma of tbe 
uterus, J. Path. & Bact. 59: 691-694, Oct., 
1947. — -Case report. 

Hoed, D, Den [Rotterdamsch Radiotherap. Inst., 
Rotterdam, Holland]: Methods to reduce the 
dangers of radiotherapy in cancer of the 
uterus. Acta radiol. 28: 497-504, Nov., 1947. 

Kimmel, S. [Coronation Hosp., Johannesburg, S. 
.Africa]: Case report XV: uterine carcinonin 
with metastasis to the glands of the neck. 
Report of two cases, Clin. Proc. 7: 61-66, 
Feb., 1948. 

Lee, Thomas Leslie, & Fuller, H. Fleming 
[Kinston, N. C.]: The early diagnosis of uter- 
ine malignancy. North Carolina M. J. 9: 
9-1 1, Jan., 1948. 

Martindale, L. [New Sussex Hosp. & Marie Curie 
Hosp., London, Eng.]: .A clinical reviesv of 
262 cases of cancer of uterus. .Acta radiol. 
28: 531-541, Nov., 1947. — In 1945 *he popula- 
tion of England and Wales was 38,157,000. Of 
this census, 74,291 deaths were due to cancer, 
and tvithin this group, 4372 died of cancer of 
the uterus; 7294, of cancer of the breast. Dur- 
ing the war, radium and x-ray therapy tverc 
impossible at times, due to air bombardments. 
Of the 174 cases of cervix cancer seen to the 
end of 1946, panhystercctomy was done in 23 
(15 followed by x-rays), deep x-rays in 6, Ra 
treatment to 138 cases, while 7 were not treated. 
The age incidence was 27 to 77 yts- Since I 925 > 
136 were treated with Ra according to the 
Marie Curie Hospital technique: stage I, 51 
stage II, 43; stage III, 66; stage IV, 22. 

The technique described for treating cer\-ix 
cancer includes an intra-uterine tandem which 
contains two 3-cm. tubes, each containing 25 
mg. Ra (an extra tube is added if the utenne 
cavity measures over 7 cm.). Vaginal plaques 
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(each containing 4-5 mg. needles) are placed 
at the same time, one in each lateral fornix and 
the third directly over the cervix. The vagina 
is finally packed with gauze wrung out in acri- 
flavine. The total dosage was given in 66 hrs., 
divided into 3 equal treatments at intervals of 

1 or 2 wks. The average total dosage was 7261 
mg.-hr. The 5-yr.-survival rate of 4 cases of 
stage I was 100%; 40 of stage II, 55%: 61 of 
stage III, 29.5%; and 16 of stage IV, 0%. 4 
developed rectovaginal fistulas: there was 1 
vesicovaginal fistula. 

The treatment of 88 cases of cancer of the 
corpus uteri seen to the end of 1946 (the au- 
thor mentions that this was a relatively large 
proportion for his series) comprised hysterec- 
tomy in 51, radiotherapy in 33, and a laparot- 
omy in 4. Within the hysterectomy group, a 
subtotal was done in 12, and a panhysterectomy 
in 39 cases. Of the 12 receiving subtotal opera- 
tions, I died of cardiac failure postoperatively, 

2 lived less than 5 yrs., 2 were not traced, and 

7 are alive and well after 5 yrs. The 5-yr.- 
surv’ival rate for the surgically treated patients 
was 50.9%. In 2 cases a resection and anasto- 
mosis was done where adherent diseased colon 
was found. Both patients are well, i after 8 yrs., 
the other after 13. Ra was used to treat 33 
cases of corpus cancer, and in 4, pyometra with 
pyrexia was present or developed after i or 2 
treatments. The technique in a t>pical case 
consisted of the placement of an intra-uterine 
tandem of 2 tubes, each 3 cm. long containing 
25 mg. Ra (an extra tube is added if the uter- 
ine cavity measures longer than 7 cm.). Before 
placing the intra-uterine tubes in position, 2 
small tubes i.i cm. in length, each containing 

8 mg. Ra and mounted on long wires, are 
placed in the uterus, extending transversely 
from the top of the central tandem to the 
cornua. 2 vaginal plaques, each containing 20 
mg. Ra, are placed in position in each lateral 
fornix, and the vagina is finally packed with 
acriflavine-soaked gauze. The Ra is left in situ 
for 66 hrs. and divided into treatments as de- 
scribed above, a total of 6996 mg.-hr. being the 
average dose given. The 5-) t . survival for this 
group was reported to be 54.5%. The 5-> t . 
surs-ival of all 88 cases of cancer of the corpus 
uteri treated by surgery or radiotherapy was 
5 o 9 r. In this same group, fibromyomata oc- 
curred in 12. In 6 cases, cancer of the uterus 
was either preceded or followed by a primary 
cancer in some other organ. — F. S. Butler, M.D. 

Mitssey, Elizabeth; Dockerly, Malcolm B. & 
Masson, James C. [Mayo Clin., Rochester, 
Minn.]: Malignant lesions of the uterus as- 
sociated with estrogen-producing ovarian 
tumors: report of two cases. Proc. Staff Meet., 
Mayo Clin. 23: 63-70, Feb. 4, 1948. 

Nolan, James F. [St. Louis, Mo.]: The physio- 
lo gical cliaraclerislics of uterine cancer in 
relation to radiation therapy. Joumal-Lancet 
68: 1-5, Jan., 1948. — A review. 

Novak, Emil, & Rtillcdfre, Felix [Johns Hopkins 
M. Sch., Baltimore, ^Id.]: Alj'pical endome- 
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trial hyperplasia simulating adenocarcinoma. 
.\m. J. Obst. & Gynec. 55: 46-63, Jan., 1948. 
— ^The lesions described are characterized by an 
increased number of glands with little interven- 
ing stroma, stratification of the cells lining the 
glands, areas of epidermoidization, and absence 
or sparsity of cystic glands. One group, 18 pa- 
tients, remained well after curettage, curettage 
followed by x-rays, or radium menopause, i 
had postsurgical menopause but had received 
stilbestrol for many months. Curettage revealed 
atypical endometrial hyperplasia. .After stilbes- 
trol had been discontinued for a month, curet- 
tage showed atrophic endometrium. The second 
group comprised 26 patients tvith atypical hy- 
perplasia found on curettage. In these, hysterec- 
tomy was performed without preceding irradia- 
tion. Xo gross lesions were found; some showed 
focal, others diffuse, hyperplasia. The regular 
cells and small nuclei of atypical hyperplasia 
comprise the chief cytologic difference between 
it and carcinoma of the endometrium. In a 
few cases the benign nature of the lesions was 
uncertain microscopically; such cases should be 
treated as carcinoma. — J. P. Wozencraft, MJD. 

Owen, May [Terrell’s Labs., Fort Worth, Tex.]: 
The persistent positive Friedman test in hy- 
datid moles. Texas State J. Med. 43: 582- 
585, Jan., 1948- 

Pernworth, Paul [St. Elizabeth’s Hosp., Granite 
City, 111 .]; Chorioncarcinoma. .Am. J. Surg. 
75: 521-523, Mar., 1948. — Case report. 

Richter, Kurt [II. Univ.-Frauenklin., Vienna, 
Austria]: Zur Klinik des Utcrussarkoms. 
[Sarcoma of the uterus.] Krebsarzt 3: 91-101, 
Mar., 1948. — The author reports 49 cases of 
sarcoma of the uterus: 30, arising in myoma; 
7, diffuse; 4, cervical; 4, mucosal; 4, site of 
origin unknown. Preoperative diagnoses were 
made in 10% of sarcomas in myomas; 28.5%, 
wall sarcomas; 50??, mucosal; 7597 of those of 
unknown site of origin and of the cervi.x. Diag- 
nosis became easier the closer the sarcoma came 
to the uterine cavity or to the cervi.x; usually 
these diagnoses were dependent on biopsy or 
smear. 38 were operated upon, 33 radically. 
43 were followed for more than 5 yrs. Of 34 
operated upon, 1 7 had 5-yT. cures ; 1 1 suc- 
cumbed (4 primary operative): 6 were lost; 
none of the 9 treated by x-rays or radium had 
a 5-yr. cure. In all, 17 lived longer than 5 
yTS., 20 died, 6 were lost. The absolute cure 
rate was 39 . 597 . The histological diagnosis of 
each case is given. — M. C. J. 

Sylven, Bengt [Radiumhemmet, Stockholm, Swe- 
den]: Myogenic sarcomas of the uterus with 
skeletal melastases. .Acta radiol. 28: 691-696, 
Nov., 1947. 

Vara, Paavo, & Bardy, .Anja [Second W’omen’s 
Clin., Univ. Helsinki, Fin.] : My-oma of uterus 
complicating pregnancy and labour. .Ann. 
chir. et gynaec. Fenniae 36 (3); 193-218, 1947. 

Vesper, Albert J. [CoHngton, Ky.]: Uterine 
bleeding with view toward conservative pelvic 
surgery. Kentucky M. J. 46: 38-44, Feb., 1948. 
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Warrenburg, Clarence B. [Phoenix, Ariz.]: Hy- 
datidiform mole followed by cborionepitbe- 
lionia. Arizona Med. 5: 57-60, Jan., 1948. — 
Case report. 

Williams, George A., & Stewart, Calvin B. 
[Grady Hosp., & Emor)' Univ. Sch. Med., At- 
lanta, Ga.]: Aspiration curettage of the en- 
dometrium in a cancer clinic. An analysis of 
200 cases. Am. J. Obst. & Gynec. 54: 804- 
808, Nov., 1947. — At the Steiner Cancer Clinic 
of the Emory Sehool of Medicine, aspiration 
curettage of the endometrium was performed 
in 200 cases with pre- and postmenopausal ab- 
normal genital bleeding. No anesthesia or hos- 
pitalization was required. An insufficient amount 
of tissue to make a diagnosis was obtained in 
12%; 6.5% had atrophic endometrium — re- 
garded as undiagnosed. The final diagnoses in 
many required prolonged observation. The re- , 
suits of aspiration curettage were checked in 35 
by surgical dilatation and curettage or hysterec- 
tomy; 80% agreement was found. A diagnosis 
of cancer was made in 22 of the entire group. 
The authors believe that aspiration curettage 
has value as a screening measure in a cancer 
clinic. In addition, it is readily accepted by the 
patient and can relieve the pressure for hospi- 
talization, especially when insufficient facilities 
are available for cases of this t>pe. — C. A. 
Wallman, M.D. 

Winston, Burton J. [Waukegan, 111.]: Hydati- 
forni mole with eclampsia occurring in the 
fourth month of pregnancy. Case report. Ill- 
inois M. J. 93: 221-222, Apr., 1948. 

Wyatt, James [St. Thomas’s Hosp., Eng.]: Tes- 
tosterone propionate in inoperable carcin- 
oma. J. Obst. & Gynaec. Brit. Emp. 55: 53-54, 
Feb., 1948. — Case report; uterine carcinoma. 

Zilliacus, Harry [Univ. Helsinki, Fin.]: A dosi- 
meter for preventing radiation injuries to the 
rectum during treatment of carcinoma of 
the uterus with radium. Acta radiol. 28: 790- 
795, Nov., 1947. 

OVARY AND FALLOPIAN TUBE 

Baravalle, Norberto: Cistoadenoma papilar del 
ovario. [Papillary cystadenoma of the ovary.] 
Bol. Soc. de obst. y ginec. de Buenos Aires 26 

(13): 519-526, 1947. 

Bettinger, H. F., & Jacobs, Hubert [Melbourne, 
Australia]: Mesonephroma ovarii. M. J. Aus- 
tralia i: 100-104, Jan. 24, 1948. — Case report 
and survey of the literature. 

Brewer, A. C. [Liverpool Roy. Infirmarj', Eng.]: 
Granulosa-cell tumour of ovary as acute ab- 
dominal emergency. Brit. M. J. 1 : 49, Jan. 
10, 1948. — Case report. 

Chalmers, J. A. [Roy. North. Infirmary, Inver- 
ness, Scotland] : Fibromyoma of the fallopian 
tube. J. Obst. & Gynaec. Brit. Emp. 55: 155- 
158, Apr., 1948. — Case report. 

Donato, Vicente Marino: Cancer primitivo de 
la trompa. [Primary cancer of the fallopian 


tube.] Bol. Soc. de obst. 
Aires 26 (13): 488-494, 


y ginee. de Buenos 
*947- Case report. 


Harris, William [Mt. Sinai Hosp., New York 
City]: Malignant teratomas and some re- 
marks on tlieir radiosensitivity. Aeta radiol 
28: 633-637, Nov., 1947.— Discussion and re^ 
port of 6 cases. 


Karen, Benjamin, & Kushner, J. Irving [Bron.x 
Hosp., New York City]: Dysgerminoma of the 
ovary. Am. J. Obst. & G)-nec. 55: 337-339, 
Feb., 1948. — Case report. 


McGarrity, K. A., & Dodson, L. F. [Sydney, 
Australia]: Struma ovarii accompanied by 
thyreotoxicosis. M. J. Australia i : 42-44, Jan ' 
10, 1948. 


Norwood, G. E. [Huntington Memorial Hosp, 
Pasadena, Calif.]: Struma ovarii. Ann. West! 
Med. & Surg. 2: 19-21, Jan., 1948. 

Novak, Emil [Johns Hopkins M. Sch., Baltimore, 
Md.]: Tumores ovaricos con funcion hor- 
monal sexual. [Ovarian tumors with sc.\. 
hormone function.] Ginec. y obst., Me.\ico 2: 
407-420, Nov./Dec., 1947. 


Raurama, Mauno [Univ. Helsinki, Fin.]: Carcin- 
oma of the ovary developing on the basis 
of ovarian endometriosis. Acta radiol. 28: 
638-643, Nov., 1947. — The histologically e.\- 
amined case, elucidated by microphotographs, 
seems to support the opinion that endome- 
triosis can degenerate into carcinoma. — Auih. 
Summ. 


Reiner, Walter C. [Portland, Oreg.]: Gigantic 
ovarian cyst developing in a thecoma. Prob- 
lems encountered in surgical management. 
West. J. Surg. 56: 205-207, Apr., 1948. — Case 
report. 

Rosenfeld, Samuel S. [Lebanon Hosp., New 
York City]: A pseudomucinous cyst of the 
ovary w'ith ascites and hydrothorax. New 
York State J. Med. 48: 527-528, Mar. i, 

1948. — Case report. 

Sans, Pedro A., & Paredes, Hector Fernandez: 
Teratoma adiilto del ovario espontaneamente 
perforado. [Spontaneous rupture of a tera- 
toma of the ovary.] Bol. Soc. de obst. y ginec. 
de Buenos Aires 26 (13): 505-5>2, 1947- 

Santesson, Lars [Radiumhemmet, Stockholm, 
Sweden]: Clinical and pathological survey 
of ovarian tumours treated at Radiumhem- 
met. I. Dj'sgerniinomas. Acta radiol. 28: 644- 
668, Nov., 1947. — From 700 cases of ovarian 
tumors collected up to the end of 194° 
Radiumhemmet and classified by the author, a 
summary of the clinical records of 37 cases of 
pure dysgerminoma is presented; 5-yr. results 
are available for 27. Nearly all were operated 
upon elsewhere, then referred to the Radium- 
hemmet. The data on 192 cases assembled from 
a review of the literature are also include 
The leading symptoms were abdominal swelling, 
evidence of a mass in the lower abdomen, pam, 
and loss of weight. Although the duration ot 
symptoms was usually less than 4 mos., in 31 
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cases file tumor was at least the size of a man’s 
fist. Predominantly, the tumor affects those less 
than 30 yrs. old (81% )• Pseudohermaphrodi- 
tism, hipogenitalism, and other forms of se.xual 
maldevelopment coe.xisted in two cases only: 
infantile uterus and uterus subseptus. 

These tumors metastasize predominantly 
through the intraligamentar^- Kmphatics, first 
to the retroperitoneal l>mph nodes along the 
abdominal vessels, later to the mediastinal nodes. 
Metastases also occur to the lung, liver, pancreas, 
spleen, and kidney. Bone raetastascs are de- 
scribed by other authors; hematogenic dissem- 
ination is considered rare. Rupture of the cap- 
sule may occur spontaneously or at operation 
and is serious. In 8 cases where this occurred 
before operation, 5 died ; the other 3 had 
peritoneal implantation metastases at operation. 
The only living case was operated upon 2 }4 >ts. 
ago. Hormonal assays were not done. The dys- 
germinoma is sometimes bilateral. .An analysis 
of 169 cases, including the present series and 
those in the literature, shows that 51% occur 
in the right ovary; 32%, in the left; and 17% 
are bilateral. 

Treatment of choice is radical surgical re- 
moval followed by radiotherapy. Since these 
tumors show great x-ray sensitivity, postopera- 
tive radiological treatment should be used as 
a prophylactic measure against recurrences. A 
survey of limited material suggests that if the 
unaffected ovary is left at operation and is 
not irradiated, the recurrence rate in this ovary 
is high. The number of cases in the literature 
followed more than 5 yrs. is rather small, but 
of those collected plus the author’s 27 (a total 
of 107 cases), the surs-ival rate is 51.4% (55 
cases). The rate for the cases at Radiumhem- 
met is 18 of 27 (66.7%). Of 48 cases in the 
literature with follow-up data that had opera- 
tion only, without radiological treatment, 20 
(41.7%) survived more than 5 yrs. The prog- 
nosis in cases with bilateral disease is veiy grave. 
Of 14 cases in the literature, only 5 are living 
after a 3-yr. follow-up. — F. S. Butler, M.D. 

Searle, W. IV.; Haines, Magnus, & Baker, John 
K. [Chelsea Hosp. for Women, Eng.] : Viriliz- 
ing tiinioiirs of the ovary. With report of a 
case associated Mith pregnancy. J. Obst. & 
G>-naec. Brit. Emp. 55: 135-141, Apr., 1948. 

Speck, George [Bellevue Hosp., & N. Y. Univ. 
Coll. Med., New York City]: A clinical re- 
view of papillary adenocarcinoma of the 
ovary. Virginia M. Monthly 75; 185-190, .Apr., 
1948. — Analysis of 25 cases. 

V'ard, La^vrence S., & Henkle, Robert T. [Home 
Memorial Hosp., New London, Conn.]: Tera- 
toma of the ovary, removal with subsequent 
pregnancy. Connecticut State M. J. 12: 215- 
217, Mar., 1948. — Case report. 

GENITOURINARY TRACT 

KIDNEY AND URETER 

Chapian, Mihran A. [Memorial Hosp., Paw- 
tucket, R. I.]: Wilms tumor. Report of two 
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cases in the same family. Rhode Island M. J. 
31: 105-106; 109, Feb., 1948. 

Chenery, .Alan J., & Benson, .Alfred H. : Caver- 
nous hemangioma of the kidney. J. Urol. 59: 
164-166, Feb., 1948. — Case report. 

Dawley, Walter A. [Rapid City, S. Dak.]: Renal 
tumor. South Dakota J. Med. & Pharm. i : 
1 44- 1 53, -Apr., 1948. — Report of 5 cases. 

Foot, N. Chandler, & Humphreys, Gustasnis .A. 
[Cornell Univ. M. Coll., New York City]: Tlie 
imporlanee of accurate pathologic classifica- 
tion in the prognosis of renal tumors. Sur- 
geiy 23: 369-376, Mar., 1948. — This study is 
based on 58 cases of renal tumors. The follow- 
ing classification of renal tumors is suggested: 
(.A) tumors derived from mesodermal renal cap 
— simple adenoma; renal-celled carcinoma, in- 
cluding some tubular forms; (B) tumors de- 
rived from entodermal outgrowth from cloaca 
— transitional-celled papilloma; transitional- 

celled carcinoma, epidermoid carcinoma, and 
some tubular carcinomas (of collecting tubules) ; 
(C) tumors derived from embryonal tissue such 
as mesonephros — embryonal carcinoma (juvenile 
and adult forms), mixed embryonal tumors, in- 
cluding that of Wilms; (D) tumors derived from 
perirenal capsule — fatty, connective tissue, mus- 
cular and nervous tissue growths. Stoerk’s ob- 
servations “. . . that there is no convincing 
similarity between tumors derived from supra- 
renal or renal tissue, . . . that the most vari- 
able forms of Grawitz tumor prove to be histo- 
logical variants of the same arch type and . . . 
that Grawitz tumors of the kidney are of neph- 
rogenic origin” are reiterated. 

The survival figures for 42 patients having 
nephrectomy prior to 1943 are given. Renal- 
celled tumors were by far the most common 
group and offered the best prognosis for 5-yT. 
survival. In all other groups of malignant renal 
tumors the prognosis was poor. Within the renal- 
celled group a definite correlation was found 
between the histologic picture and the prog- 
nosis. The relatively nonmalignant renal-celled 
tumor showed: solid cords of large, clear cells 
with nuclei usually small, and regular in size 
and shape; usually heavy septa of connective 
tissue; little microscopic evidence of hemor- 
rhage and inflammation ; definite delimitation 
from surrounding tissue. The malignant type 
showed: cells of variable size often arranged 
in tubular or papillaiy patterns; anisometric 
nuclei and frequent mitotic figures ; poorly 
formed septa infiltrated by l>mphoc>-tes or 
poljmorphonuclear leucocjTes; hemorrhage and 
necrosis. 

[In calling attention to Stoerk’s assertion of 
the fundamental nephrogenic origin of all Gra- 
witz tumors and in presenting a simple classi- 
fication of renal neoplasms meeting both clinical 
and pathologic needs and having prognostic 
significance, the authors have significantly clari- 
fied the subject of renal tumors. The position 
of the true h\-pcmephroma (renal tumor of ad- 
renal tissue) is not clear in the suggested classi- 
fication and the assertion that transitional-celled 
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tumors are of entodeirnal origin is certainly 
at variance with most present opinion on this 
subject.] — W. F. Whitmore, M.D. 

Fuchsman, Jacob J., & Angrist, Alfred [Queens 
Gen. Hosp., Jamaica, N. Y.]: Benign renal iii- 
inors. J. Urol. 59: 167-173, Feb., 1948. 

Hale, Nathan G. [Sacramento, Calif.]; Primary 
papillary carcinoma of the ureter: report of 
two cases. Urol. & Gutan. Rev. 52 : 3-7, Jan., 
1948. 

Macalpine, Jas. B. [Manchester, Eng.]: Bilateral 
renal papillomata: two cases. Brit. J. Surg. 
35: I 32 -I 34 ) Oct., 1947. 

Macalpine, Jas. B. [Manchester, Eng.]: A case 
in which tivo dissimilar grotvths, an adenoma 
(adenocarcinoma) and a papillo-carcinoma, 
occurred in the same kidney. Brit. J. Surg. 35: 
134-136, Oct., 1947. 

Macalpine, Jas. B. [Manchester, Eng.]; Papil- 
loma of the renal pelvis in dye Avorkers: two 
cases, one of which shows bilateral grotvths. 
Brit. J. Surg. 35: 137-140, Oct., 1947. 

Macalpine, Jas. B. [Manchester, Eng.]: Papil- 
lomatous disease of the renal pelvis. Brit. J. 
Surg. 35: 1 13-132, Oct., 1947. — Seventeen 

cases of papillomatous disease of the renal pel- 
vis (10 benign, 7 malignant) are reviewed for 
pathology, s>Tnptomatology, treatment, and re- 
sults; solid or nonpapillomatous tumors are 
excluded. Discrepancies between the clinical 
behavior and the pathological diagnosis of pa- 
pillary tumors are discussed. The author lists 
the following points as beyond question : ( i ) A 
papilloma may be benign in one part and ma- 
lignant in another. (2) Pathologically benign 
tumors may behave clinically as carcinoma, pre- 
sumably because a focus of carcinoma escaped 
observation. (3) Pathologically unfavorable tu- 
mors may remain well, possibly representing 
true surgical cures. (4) The primary tumor may 
be malignant and the satellites benign. (5) The 
primary tumor may be benign and the satellites 
malignant. (6) A growth may be benign in its 
early stages but become malignant later. (7) 
Secondary' deposits do not necessarily resemble 
the primary focus. (8) Whenever papillomatous 
material is implanted in a wound, whether the 
growth in its original situation be benign or 
malignant as appraised clinically and pathologi- 
cally, the implant will behave as a malignant 
one. The author further believes that implants 
are always transferred with the stream of urine, 
never from below upwards, except in the event 
of a hydronephrosis. Hematuria dominated the 
clinical picture but pain and tumor occasionally 
were noted. Cystoscopy, renal-function tests, and 
pyelography were useful diagnostic procedures. 
Stone was observed in 2 cases, and stone, in- 
fection, and obstruction in relation to renal pel- 
vis tumors are briefly discussed. One-stage jux- 
tavesical nephro-ureterectomy followed by per- 
urethral fulguration of the intramural ureteral 
stump is considered the treatment of choice, but 
this plan is modified to fit special circumstances. 
Other methods of treatment are discussed. 


Of the 10 patients with benign papillomas 
8 were alive and well from 2 to 23 yrs post’ 
operatively. The other 2 had local recurrences 
presumably due to operative sowing and died 
to and ii/o yrs. after their first s>Tnptoms. Of 
the 7 with malignant tumors, 6 arc dead, and 
1 is alive and well 6 yrs. postoperativcly.’l'n a 
cases of the malignant group, papillomatous m.i' 
terial sown in the svound presumably led to 
local recurrence. There was no operative mor- 
tality in the series. [2 other patients with bi- 
lateral renal papillomas are reported separately 
Macalpine: Brit. J. Surg. 35: 137, Oct., 1947.] 
[The author emphasizes the necessity of avoid- 
ing contamination of the wound by tumor cells. 
This is an important point, but one wonders 
about the validity of such statements as point 
(8) above, or “papillomatous material shed in 
an operation svound, whether the original growth 
appeared simple or malignant will invariably 
behave as a cancer,” or “loss of a single papil- 
loma cell in the connective tissue will almost 
certainly entail a malignant local recurrence." 
Nephro-uretercctomy with excision of the in- 
tramural ureter and adjacent bladder cuff is 
condemned as increasing the likelihood of tumor 
implantation in the wound and as being signifi- 
cantly more formidable surgically than jux- 
tavesical nephro-ureterectomy with perurcthral 
fulguration. The author admits, however, that 
the intramural ureter is a likely site of tumor 
development.] — ll^ F. Whitmore, M.D. 

O’Hecron, Michael K. [Houston, Tex.]: Infra- 
renal lipoma: with report of an unusual ease. 
Urol. & Cutan. Rev. 52: 73-76, Feb., 1948. 

Ragins, Alex B., & Rolnick, Harry C.: Mucin- 
ous adenocarcinoma of the pelvis of the kid- 
ney. Proc. Inst. Med. Chicago 17: 45, Feb. 15, 
1948. — Case report. 

Sauer, Hans R. [Rosxvell Park Memorial Inst., 
Buflalo, N. Y.]: Wilms’ tumors. New York 
State J. Med. 48: 497-501, Mar. i, 1948.— 
Case report. 

Scholl, A. J. [Los Angeles, Calif.]: Peripehic 
lymphatic cysts of the kidney. Report of Ivo 
cases. J.A.M.A. 136: 4-7, Jan. 3, 1948. 

Stock, Francis E., & Wells, Charles: Primary 
carcinoma of the ureter. Brit. J. Urol. 20: 19- 
21, Mar., 1948. — Two case reports. 

BL. 4 DDER AND URETHRA 

Brayshaw, H. Currie: Papilloma of the bladder. 
South African M. J. 22: 263-266, .Apr. 10, 
1948. 

Drew, J. Edwin [Cornell Univ. M. Coll., heu 
Y'^ork City]: Segmental resection of the blad- 
der for cancer. New Y'^ork State J. Med. 48. 
877-878, -Apr. 15, 1948. 

Feves, Louis J., & Broun, James R. [Pendleton, 
Oreg.]: Primary carcinoma of the male ure- 
thra. Case report. Northwest Med. 47 1 
Feb., 1948. 
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Fulcher, Joseph [Tulsa, Okla.]: Leiomyosarcoma 
of the urinary bladder. J. Oklahoma State M. 
A. 41: 82-83, Mar., 1948. — Case report. 

Huggins, Charles, & Johnson, Maxwell A. 
[Univ. Chicago, Sch. Med., 111 .]: Cancer of tlie 
bladder and prostate. J.A.M.A. 135: 1146- 

1152, Dec. 27, 1947. — In a study of too cases 
of bladder cancer, 2 classes were found: the 
papillar>’ and the solid tumors. About 80% 
have a papillary' component; a papillary tumor 
with a slender pedicle is usually cured while 
one with a wide base is often accompanied by- 
infiltration. The upper half of the bladder was 
involved in 22%; the anterior bladder mucosa, 
2%; the posterior inferior quadrant, 76%. Ob- 
struction to emptying of the renal pelvis, with 
hydronephrosis, is frequently encountered. There 
were 77 males and 23 females, the highest age 
incidence between 55 and 65 yrs. Hematuria 
was the commonest symptom (94%) and an 
initial symptom in 76%. Diagnosis rests on cys- 
toscopic examination. Neoplastic cells were 
found in the urine of 38. Biopsy can be made 
through the cystoscope. The present trend is 
toward treatment by surgery in most cases 
rather than by irradiation. Papillary tumors if 
small and few are treated by endoscopic ful- 
guration with a Bugbee electrode; large, but 
with a narrow pedicle, by transurethral resec- 
tion with a Stem-McCarthy resectoscope ; 
those with a broad base are examined by an 
exploratory suprapubic cystotomy; and if ap- 
parently not infiltrating, the lesion is fulgurated 
with diathermy at open operation or excised by 
segmental resection, provided the tumor can 
be removed with a tvide cuff of normal bladder 
tissue. Massive involvement of the bladder by- 
small papillomas is treated by- cystectomy. Un- 
less metastasis or local infiltration is present, 
solid tumors are treated by cystectomy preceded 
by- a deviation of the urinary stream, usually by 
bilateral ureterosigmoidostomy. The authors 
have abandoned the technique of implanting 
the ureter obliquely- through the wall of the 
colon because tbis is conducive to postopera- 
tive ureteral stricture. Their own technique is 
briefly described. There were 4 hospital deaths 
following 136 operations on these too patients. 

Cancer of the prostate is the cause of death of 
about 5% of white men more than 50 yrs. of 
age; the lesion is usually far advanced when the 
patient is first seen by a urologist. The tumor 
usually- arises in the posterior region of the 
gland. Bone marrow and lymph nodes are the 
commonest locations for metastasis. Involvement 
of Virchow’s supraclavicular node often occurs. 

In 50 consecutive cases the local symptoms 
were increased urinary- frequency (86%) and 
decreased size of the urinary- stream (78%) 
which leads to acute urinary- retention (28%); 
hematuria was uncommon (8%). The osseous 
metastases produced pain, usually sciatica or 
lumbar backache (56%), or pain in other re- 
gions where the bones are involved (14%). 
The onset of sciatica in a man over 40 yrs. de- 
mands a rectal examination. Involvement of 
the regional lymph nodes produces edema of 
the legs or genitalia (4%). 
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Diagnosis is made by rectal examination: the 
cancerous prostate is hard, nodular and lumpy, 
but nodular involvement is occasionally- found 
in other conditions. Biopsy- is occasionally- neces- 
sary in small lesions. The perineal approach 
should be used so that radical perineal pros- 
tatectomy- can be done if the diagnosis is con- 
firmed. In these 50 cases there w-as x-ray- ev-i- 
dence of osseous metastases in 31. Cy-stoscopic 
examination may reveal suggestive changes in 
some cases. Determination of serum acid and 
alkaline phosphatase is an important diagnostic 
procedure. The acid v-alues are significantly ele- 
vated only- in cancer of the prostate and only 
when metastasis (other than osteolytic only) 
has occurred. The alkaline phosphatase level 
may also be elevated, but this occurs in other 
diseases. In too cases of advanced prostatic can- 
cer studied before treatment, one or both of the 
phosphatases were increased in 52%, both in 
normal range in 48%. When the serum acid 
phosphatase is greater than 10 units, it is cer- 
tain that the patient has prostatic cancer with 
metastases; values between 5 and 10 units are 
presumptive of prostatic cancer, but are occa- 
sionally- observed in other conditions. Early- can- 
cer of the prostate should be treated by- total 
excision of the gland through a perineal ap- 
proach. Unfortunately-, most patients are too 
far advanced when first seen. In 138 consecutive 
cases of prostatic cancer seen by- the authors, 
only 2 were considered sufficiently- early for radi- 
cal prostatectomy-. Orchiectomy is recommended 
for inoperable cases. The results are not uni- 
formly- successful. Remission of varying lengths 
of time occurred in 18 of 20 with disseminated 
prostatic cancer treated by orchiectomy-, w-hile in 
2 the disease was unmodified by the treatment. 
After 5 yrs. one patient w-as alive tvith slowiy 
advancing carcinoma and 4 showed no clinical 
or laboratory- evidence of cancer. These results 
have not been changed — 6)4 to 8 y-rs. after 
orchiectomy-. Chemical castration by- estrogen 
treatment is indicated (i) when the patient 
refuses surgical castration, (2) in that small % 
of patients in whom the diagnosis is in doubt, 
and (3) in certain feeble men until the con- 
dition of the patient improves. It is customary- 
to administer estrogen to those patients who 
have evidence of relapse or failure after orchiec- 
tomy. External irradiation has nev-er been spec- 
tacularly- successful in the treatment of prostatic 
cancer; it is capable of producing palliation and 
relief of pain in certain cases of osseous me- 
tastasis, and it is used in the treatment of ap- 
propriate patients in relapse. — C. A. Waltman, 
MS). 

Humphreys, Gustav-us A. [N. Y. Hosp., Cornell 
Univ. M. Coll., New York City-]: Ureterocu- 
laneous anastomoses. New York State J. Med. 
48: 879-882, Apr. 15, 1948. 

Hutter, Karl: Ein weiterer Fall von Blasen- 
tumor nebst Bemerkungen fiber deren Strah- 
lenempfindlichkeit. [Another case of blad- 
der tumor, with notes on its x-ray sensi- 
tivity.] Krebsarzt 3: 67-68, Feb., 1948. — Scir- 
rhous adenocarcinoma. 
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Jewell, Hugh J., & Cason, James F. [Johns Hop- 
kins Hosp., Baltimore, Md.]: Infiltrating car- 
cinoma of the bladder: curability by seg- 
mental resection. South. M. J. 41: 158-162, 
Feb., 1948. — In 55 cases of segmental resection, 
or partial cystectomy, for infiltrating carcinoma 
of the bladder, a correlation has been made be- 
tween the survival of the patient after opera- 
tion and the exact depth to which the tumor 
had penetrated the bladder wall, together with 
its histopathology. In 41 with infiltration more 
than half way through the muscularis, only i 
survived more than 5 yrs. In 14 with infiltra- 
tion less than half way through the muscularis, 
there were no deaths from cancer of the blad- 
der. 2 patients, who had had highly malignant 
tumors, are living 1 1 and 9 yrs. after operation. 
A third is living yors., and a fourth, nearly 
6 yrs. without recurrence. In the remaining 10, 
5 yrs. have not yet elapsed since operation. — 
Auth. Summ. 

Lumb, George [Westminster Hosp., London, 
Eng.]: Siu-gical transplantation of a carcin- 
oma of the urinary bladder. J. Path. & Bact. 
59: 682-683, Oct., 1947. — A case of carcinoma 
of the bladder is presented in which transplan- 
tation of the tumor occurred both to the pos- 
terior surface of the anterior abdominal wall 
and, later, to the skin of the abdominal scar. 
— Auth. Summ. 

McLellan, A. M. [Cornell Univ. M. Coll., New 
York City]; Transuretliral treatment of blad- 
der tumors. New York State J. Med. 48: 876- 
877, Apr. 15, 1948. 

Madison, Burle B. [Springfield, III.]: Papillary 
carcinoma of a bladder diverticulum treated 
by transurethral resection, J. Urol. 59: 42- 
43, Jan., 1948. 

Marshall, Victor F. [Cornell Univ. M. Coll,, New 
York City]; Results of radiation therapy of 
bladder cancer. New York State J, Med. 48: 
875-876> Apr. 15, 1948. 

Ratner, Max, & Schneiderman, Clarence [Jew- 
ish Gen. Hosp., Montreal, Que.]; The relation- 
ship of urethral caruncle to carcinoma of 
urethra. Canadian M. A. J. 58; 373-376, Apr., 
1948. — Case report. 

Reid, Wells C.; Weslcott, G. W., & Summers, 
John E. [Goodrich Gen. Hosp., Goodrich, 
Mich.]; Carcinoma in exstrophy of the blad- 
der. Am. J. Surg. 75; 601-606, Apr., 1948. — 
Case report, 

Schnittman, Morris [Cornell Univ. M. Coll., 
New York City]: Resxdts of the xireterointes- 
tinal anastomoses. New York State J. Med, 
48; 882-884, Apr. 15, 1948. 

Seng, Magnus, & Siminovitch, Moses [Roy. Vic- 
toria Hosp., Montreal, Que.]; Carcinoma of 
the urethra in the female. Canadian M. A. J. 
58: 29-33, Jan., 1948. — Six case reports and 
review of the literature. 

Shackman, Ralph [Brit. Post-Grad. M. Sch., 
London, Eng.] : The treatment of bladder can- 


ccr. Brit J Surg. 35; 140-146, Oct., i947_ 
Ihe early history and treatment of bladder 
tumors are reviewed. 76 cases were seen at the 
British Post-Graduate Medical School from 193.; 
to 1946. Of this number, 19 refused or were not 
advised surgical treatment; 27 were given pal- 
liative treatment only; 30 had either complete 
cystectomy after ureterocolic anastomosis or par- 
tial cystectomy. In 2 1 in whom cystectomy and 
ureterocolic anastomosis were done, there u-crc 
12 postoperative deaths (57%); none, in 9 hav- 
ing partial cystectomy. Of 9 surviving total 
cystectomy and ureterocolic transplantation, 4 
were dead within 30 mos. and 5 living from 
3 to 48 mos. Of 9 having partial cystectomy, 5 
developed recurrence in 3 to 54 mos. The 
remaining 4 were well for i to 32 mos. but 
were not seen thereafter. Of the whole series of 
76 patients, only 16 were known to have sur- 
vived for longer than 6 mos. from the time of 
the first visit, and 44 were known to be dead 
within 6 mos. 

Possible alternative surgical methods of treat- 
ment are; cystectomy and cutaneous ureteros- 
tomy as a preliminary to ureterocolic and urc- 
terocecal implantation; bilateral nephrostomy as 
a preliminary to ureterocolic anastomosis; trans- 
verse colostomy with complete division of the 
bowel and closure of the pro.ximal cut end of the 
distal loop preliminary to ureterocolic anastomo- 
sis ; extraperitoneal ureterocolic anastomosis. The 
use of x-rays and Ra as alternative methods of 
treatment is discussed. In 55 patients so analyzed, 
6 had clinical evidence of metastases, 14 had 
metastases at autopsy, 16 had no metastases at 
operation (but 4 developed them later), and 19 
had no metastases at autopsy. Obstruction of 
one or both ureters was present in 37 of 62 
patients investigated by excretion urography, 
operation, or autopsy. Earlier diagnosis, reduc- 
tion of operative mortality, and planned dis- 
section of the iliac lymph nodes at the time of 
ureterocolic anastomosis and cystectomy are 
cited as future hopes in the therapy of bladder 
cancer. 

[The author’s presentation of total experi- 
ence with bladder cancer is commendable and 


its general adoption by authors on this sub- 
ject would do much to clarify the value of 
various methods of treatment of the disease. 
The operative mortality in the author’s series of 
ureterointestinal anastomoses and cystectomies is 
prohibitive; and, although comparable to that 
of Hinman and Smith (i939) Walker- 
Taylor (1931 ) it is far higher than that recently 
reported from various clinics in this country. 
The suggestions for alternative methods of op- 
erative treatment, although surgically feasible, 
seem born primarily of desperation attendant on 
the high operative mortality obtained. Unfor- 
tunately, no detailed description of operative 
technique is given nor is the preoperative con- 
dition of the patient indicated. The late re- 
sults of treatment by ureterointestinal anasto- 
mosis and cystectomy cannot yet be evaluated.] 
— W. F. Whitmore, M.D. 


Sirsat, M, V. [Tata Memorial Hosp., Bombay, 
India]: Epithelial tumours of the lu-inary 
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bladder. Indian J. M. Sc. i: 269-274, Dee., 
1947. — A review of 30 tumors. 

Vnllelt, Hricc S. [Del. Hosp., Wilmington]: Per- 
ineal and vaginal total cystectomy, Delaware 
State M. J. 20: 6-7, Jan., 1948. 

Wliitmorc, Willct F., Jr,, & Beall, Neil P. [Cor- 
nell Univ. M. Coll., New York City]: Total 
cystectomy. New York State J. Med. 48: 884- 
886, Apr. 15, 1948. 

PROSTATE AND SEMINAL VESICTX 

Beatty, Ralph P. [Uniontown, Pa.]: Life ex- 
pectancy in ciinccr of the prostate. Pennsyl- 
vania M. J. 51 : 419-422, Jan., 1948. 

Bcnslcy, E. 11. ; Wood, Phyllis; Mitchell, Sallie, 
& Milncs, Betty [Montreal Gen. Hosp., Mon- 
treal, Quc.]: Estimation of scrum acid phos- 
phatase in the diagnosis of metastasizing car- 
cinoma of the prostate. Canadian M. A. J. 
58: 261-264, Mar., 1948. 

Birdsall, Joseph C. : Carcinoma of the prostate 
with an evaluation of its present day man- 
agement. J. Urol. 59: 220-228, Feb., 1948. Also 
in part in Philadelphia Med. 43; 197, 199, Sept. 
27, 1947. 

Cassuto, Atigiistc [Lcolc Med. Rome, Italy]: Sur 
Ic traitement medico-chirurgical du cancer 
do la prostate, Orchidcctomie souscapsu- 
laire ct hormonotherapic, [Medicosurgic^tl 
treatment of cancer of the prostate. Siih- 
eapsiilar orchiectomy and hormone therapy.] 
J. d’urol. 53 (lo/ii): 423-430, 1946/47- 

Doming, Clyde L., & Ilovcnanian, Michael S. 
[Yale Univ. Sch. Med., New Haven, Conn.]: 
The hormonal factor in heterologous growths 
of human prostatic cancer. J. Urol, 59: 215- 
219, Feb,, 1948. — Heterologous transplantation 
of human prostatic adenocarcinoma to the an- 
terior chamber of the guinea-pig eye was done 
successfully in 43.6% of 94 males and 11.3% 
of 28 females. The cellular morphology of the 
parent human tumor was maintained uncliangcd 
through 10 generations. In the first 2 genera- 
tions, about 75% of the males grew cancer 
tissue; none of the females grew transplanted 
prostatic cancer in the first 5 generations, sug- 
gesting that androgen was necessary for its 
growth. In the fith generation, i female given 
androgen was successfully inoculated. In the 
8th generation, 50% of both males and females 
grew tumors; as these females were untreated, 
this suggests that the tumor had become fem- 
inized and independent of both male and fe- 
male hormones. None in which the tumor com- 
pletely filled the anterior chamber of the eye 
developed any increase in the blood-scrum acid 
phosphatase, nor did heterologous tumors of the 
4th and fith generations take the lead stain for 
the enzyme. In the loth generation about 40% 
of both sexes grew tumors, emphasizing again 
that the tumor probably was little influtnced 
by male and female hormones. The observa- 
tions arc correlated with the clinical behavior 



of prostatic cancer and .some inferences dravzn 
regarding improvement of therapy, 'Fhe authors 
recommend early treatment of inoperable cases 
of prostatic cancer by castration and large doses 
of estrogen, 

[The authors employ a most promising method 
for the investigation of prostatic cancer. Their 
series of animals is small, inadequately con- 
trolled, and incompletely explained but the 
method represents a start in this fertile field, A 
clinical trial of their suggestions for therapy cer- 
tainly seems warranted.] — IF, F. IVhilmore, 
M.D. 

Gilbert, George G, [Asheville, N. C.]: 7'hc cellu- 
lar changes in carcinoma of the prostate fol- 
lowing hormonal therapy. North Carolina 
M. J. 9: 18-21, Jan,, *948. 

Ilcnlinc, Roy B. [New York City]: I’rostalie dis- 
ease: with special reference to early diag- 
nosis and treatment of carcinoma of the 
prostate. Nebraska M. J, 33: 84-88, Mar,, 
1948. Also in New York Med, 3: 17, Nov, 5, 
> 947 - 

Ilovcnanian, Michael S., & Deming, Clyde L- 
[Yalc Univ, Sch. Med,, New Haven, Conn,]: 
The heterologous growth of cancer of the 
human prostate. Surg., Cyncc. tc Obst, 86: 
29-35, Jan., 1948. — Cancer of the prostate 
gland has been successfully transplanted heter- 
ologously in guinea pigs for the first time, dem- 
onstrating the autonomous nature of this cancer. 
Serial transplantation shows that prostatic can- 
cer is under the influence of endocrine factors. 
When transplanted hctcrologously in male cas- 
trated guinea pigs, human cancer of the pros- 
tate did not grow. Similarly, in human clinical 
observation, caneer of the prostate has not been 
found in eunuchs. Stimulation of female guinea 
pigs with small amounts of androgen did not 
affect the growth of transplanted prostatic tu- 
mor but stimulation of a female with massive 
doses aided in establishing a successful take of 
prostatic cancer. Carcinoma of the human pros- 
tate hctcrologously transplanted in guinea pigs 
lost a fundamental biological activity, the pro- 
duction of the enzyme, acid phosphatase. This 
fact svas demonstrated by the absence of eleva- 
tion of blood-phosphatase level in tumor-bearing 
animals and absence of stain for phosphatase in 
sections of tissue removed from the guinea-pig 
eye. Heterologous transplantation of human 
prostatic cancer has indicated that the cellular 
nucleus holds the key to the biological activity 
of malignant cells which have become autono- 
mous, disordered in grosvth, and uncontrollable 
in cellular metabolism. — Auth. Summ. 

McCafTcry, Robert, & Hess, Elmer [St, Vincent’s 
Hosp., Eric, Pa.]: Tlic treatment of jirostatie 
earcinoma. J. Intemat. Coll. Surgeons 1 1 : 68- 
7t, Jan./Feb,, 1948. — Analysis of 197 eases. 

MeCrea, I..owrnin E, [Philadelphia, Pa.]: Pri- 
mary carcinoma of the seminal vesicles. Dif- 
ferentiation from cxtrarcctal and rectal car- 
cinoma and comparative study. J.A.M.A, 136: 
679-682, Mar. 6, 1948. — Case report and revievz 
of literature. 
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Semans, James H, [Atlanta, GaJ; Early car- 
cinoma of the prostate: its diagnosis and 
treatment. South. Surgeon 14: 273-277, Apr., 
1948. — Survey of the literature and case report. 

Sinclair, A. B., & Fitzpatrick E. J. [Montreal 
Gen. Hosp., Que.]: Anaplastic carcinoma of 
the seminal vesicles with extensive invasion 
of the bladder wall. Canadian M. A. J. 58: 
386-388, Apr., 1948. — Case report. 

Smith, George Gilbert [Mass. Gen. Hosp., Bos- 
ton]: Carcinoma of the prostate. Bull. New 
England M. Center 10: 63-70, Apr., 1948. 

Teevens, W. P. [Wawota, Sask.]; Relief of sci- 
atica in carcinoma of the prostate by procto. 
caine. Canadian M. A. J. 58: 384, Apr., 1948. 
— Case report. 

Thompson, Raymond [Charlotte Memorial Hosp., 
N. C.j : Carcinoma of the prostate. South. 
Med. & Surg. 110; 33-35, Feb., 1948. 


lability of the l>Tnphatic system in several rela- 
tives of leukemic patients, consisting of an in- 
crease in the percentage of l>’mphocytes follow- 
ing febrile illnesses. In t, a sister had died of 
leukemia, tj’pe undetermined, some 33 yrs. be- 
fore. When the l>’mphatic reaction was found 
in the other 2 (identical twins), the maternal 
grandfather \vas suffering from chronic lyin- 
phatic leukemia. In the first case, differential 
white-cell counts showed ]>-mphocytes up to 
95%; in the twins, to 93% and 64.5%. The 
total leukocyte counts ranged between 4400 and 
24,000. [There is no report of heterophilc .ag- 
glutinations being done in any of these cases.] 
The author believes these Ij-mphatic reactions 
may be an expression of the leukemia gene. — ^ 
/. H. Burchenal, M.D. 

Bcdinger, Paul L.; Poncher, Henry G., & Li- 
inarzi, Louis R. [Chicago, 111.]: ElTect of 
urethane on Icuccmia. J. Lab. & Clin. Med, 
32: 1394-1395, Nov., 1947. 


Toulson, W. Houston, & Hawkins, Charles W. 
[Sch. Med., Univ. Md., Baltimore]; Paraplegia 
as the result of metastasis from carcinoma 
of the prostate gland. Bull. Sch. Med. Univ. 
Maryland 32: 159-162, Jan., 1948. — Case re- 
port. 

TESTIS AND SCROTUM 

Ahibom, Hugo [Radiumhemmet, Stockholm, Swe- 
den]: Malignant tumours of the testis. Treat- 
ment at Radiumhemmet, Stockholm. Acta 
radiol. 28: 669-680, Nov., 1947. — From 1922 
to 1941 inch 1 19 patients with malignant tu- 
mors of the testis were treated. The results 
[alive and well] after 5 yrs. for the whole series 
was about 50%, in cases without mctastascs 
about 70%. The result [alive and well] after 5 
yrs. was about 65% for the seminomas (65 
cases) and about 35% for the adenocarcinomas 
and malignant mixed tumors (44 cases). The 
seminomas without metastases [on admission] 
showed a 5-yr.-cure rate of about 80%. Orchi- 
ectomy and postoperative x-ray treatment 
[2400 r], chiefly on the para-aortic l>'mph nodes, 
is considered the best method. Practically no in- 
formation regarding the prognosis was obtained 
from prolan tests made in 59 cases. Blood sedi- 
mentation tests seem to be of particular prog- 
nostic value in this tumor group [good if rate 
remains normal for 2-3 yrs. after orchiectomy; 
if rate rises later, metastases probable; when me- 
tastases present, usually e.xceeded 25-30 mm./hr.] 
— Auth. Sutnm. 

Rogers, Herbert [Hillingdon Co. Hosp., Eng.]: 
Large intrascrotal myxofibroma. Brit. J. 
Surg. 35: 323-324, Jan., 1948- — Case report. 

HEMATOPOIETIC SYSTEM 

Ardashnikov, S. N. [Molotov’s Cent. Res. Inst. 
Roent. & Radiol., Russia]; “Lymphatic reac- 
tions” among relatives of leukaeniic pa- 
tients. Brit. M. J. 2: 955-958, Dec. 13, 1947 — 
The author reports 3 cases showing a peculiar 


Berman, Lawrence; Axelrod, Arnold R.; Sharp, 
E. A., & Vonder Heide, E. C. [Detroit, Mich.]: 
Experiences with urethane in eight patients 
with malignant disease. J. Lab. & Clin. Med. 
32: 1431-1432, Nov., 1947. 

Bichcl, J. [Univ. Aarhus, Den.]: Effect of 
p-aminobcnzoic acid on the leucocyte count 
in leukaemia. Nature 161: 353, Mar. 6, 1948. 
— The author treated 2 cases of chronic mye- 
loid, and 4 cases of chronic l>’mphatic, leukemia 
with p-aminobenzoic acid in the doses of 2 gm. 
cvcr>' 2 hrs. as recommended in rickettsial infec- 
tions. This dosage was later decreased with no 
change in effect. In all 6, the administration 
was accompanied by an abrupt rise in leukocyte 
count with daily increases of 10,000 to 100,000 
white blood cells accompanied in 4 to 5 days by 
soreness in the enlarged nodes and spleen. A 
slight shift to the left was seen in the peripheral 
blood and bone marrow of the patients with 
chronic myeloid leukemia, p-aminobenzoic acid 
was given to 8 patients with normal blood pic- 
tures without causing significant' variations. — 
J. H. Burchenal, M.D. 

Brunstlng, Louis A. [Mayo Clin., Rochester, 
Minn.]: Recent advances in dermatology 

and syphilologry. Canadian M. A. J. 58; 133- 
137, Feb., 1948. — Nitrogen mustard in mycosis 
fungoides is discussed briefly. 

Coles, William C., & Schulz, Milford D. [Mass. 
Gen. Hosp., Boston]: Bone involvement in 
malignant lymphoma. Radiology 50: 458-462, 
Apr., 1948. — Of 288 cases of malignant lym- 
phoma of all varieties seen during the lo-yr. 
period [Jan., 1936 to Dec., 1945] I3% "'cre 
found to involve bone. The spine was the most 
common site. With the exception of solitao' 
reticulum-cell sarcoma of bone, which may be 
a curable disease, the appearance of bone in- 
volvement seems to have no notable effect upon 
the prospect for survival of an individual beyond 
that which is well recognized for the various 
subgroups of the disease. Neither docs the time 
of the appearance of the bone lesion, whether 
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early or late in the course of the disease, affect 
appreciably the ultimate prognosis, except in 
tsidespread reticulum-cell sarcoma, when it 
tends to occur tenninally. Giant follicular lym- 
phoma was found to involve the skeletal system 
in a disproportionately low degree; rcticulum- 
cell sarcoma in a relatively high degree. Ko 
significant age or se.x predilection for bone in- 
volvement in malignant lymphoma was found. 
— Autli. Sunirn. 

Cook, Thomii*, J. [Miami, Fla.]: I.ciieemin. Re- 
port of a ease. Oral Surg., Oral Med. & Oral 
Path, i: 231-232, Mar., 194O. — Oral manifes- 
tations. 

Crascr, Lloyd I'. [Memorial ilosp.. New York 
City]: Lyiiiphoina*' and Ictikcniias, The* saliic 
of early diagnosi^ and treatment. J.A.M.A. 
136: 244-249, Jan. 24, 194O. — Survey of re- 
sults, early signs, prevention, and methods of 
treatment. — D. A. S. 

Cnncr, Lloyd F. [Memorial Ilosp., New York 
City]: The nitrogen mustards: elinieal use. 
Radiology 50: 486-493, Apr., 194O. — A chron- 
ologic summary is given of the history, the per- 
tinent literature, method of use, dosage, to.xicity, 
and results in the clinical application of the 
nitrogen mustards to diseases of the lymphatic 
system in more than 300 cases at the Memorial 
Hospital. These included: 102 Hodgkin’s dis- 
ease; 66 lymphosarcoma; 65 leukemia (17 
acute, t monocytic, 17 chronic lymphatic, 30 
chronic myeloid); 33 bronchogenic cancer; 15 
miscellaneous cancers; 16 various sarcomas. In 
no case did “cure” result. Marked palliation 
was noted in certain types. In generalized 
Hodgkin’s disease with constitutional symptoms 
rapid detoxification of the patient occurred. 
kS'hcn lymphosarcomatous lesions were imme- 
diate threats to life (as in mechanical obstruc- 
tions) and surgery or radiation was not feasible, 
these agents were useful. Nitrogen mustard was 
effective in allaying symptoms in anaplastic lung 
cancers. The agents offer doubtful, if any, ad- 
vantage over \-ray therapy in early or inter- 
mediate Hodgkin’s disease, in most cases of 
lymphosarcoma, or chronic leukemia. It is 
hoped that a congener may be found that will 
be less toxic and more effective in a greater 
number of cancers. — H. D. Diamond, M.D. 

Graver, Lloyd F. [Memorial Ilosp., New York 
City]: Keeent adsaneex in treatment of lyin- 
phoniax, leukemias and allied disorders. 
The Rulkley Leeture. Bull. New York Acad. 
Med. 24: 3-25, Jan, 1948. 

Diibin, 1 . N. [Univ. Tenn. Coll. Med., Memphis]: 
The poserty of the immunological meeli- 
anism in patients uiili llodgkin’.s disease. 
.Ann. Int. Med. 27: 898-913, Dec., 1947. — By- 
reviewing the literature and 262 case records 
of patients with Hodgkin’s disease, the author is 
impressed that in this disease there is a de- 
ficiency in the immunological response. This 
view is supported by the following obserx-ations 
on ijatients with Hodgkin’s disease: anergy to 
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tuberculin; a decreased incidence of positive 
Wassermann reactions among colored patients 
(16.7% positive as compared with an expected 
30% in the population); negative typhoid (41 
cases) and paratyphoid A and B (32 cases) 
agglutination tests; one patient who failed to 
develop “H” and “O” agglutinins to a course 
of typhoid vaccine; 51 of 52 patients with nega- 
tive lirucella agglutination tests; and a number 
of negative miscellaneous immunological tests. 

'rite author does not helieve that this defi- 
ciency of antibody response is due to a general 
interference with plasma-protein fonnation. He 
considers the possibility that Hodgkin’s cells 
arc unable to phagocytosc particles or fabricate 
antibodies, but data are inadequate to support 
this. It is generally thought that the deficiency 
in antibody response is due to the replacement 
of this reticulo-endothelial system by the im- 
munologically inactive Hodgkin’s cells. The 
alternative hypothesis is suggested that Hodg- 
kin’s disease is a primary metabolic dysfunction 
interfering with the mechanism of antibody for- 
mation. 'I'hc dysfunctioning reticulo-endothelial 
cells undergo hyperplasia and hypertrophy in a 
fruitless endeavor to overcome the deficiency. 
On this basis it is suggested that besides con- 
ventional treatment, substances stimulating the 
immunological mechanisms be used, and it is 
considered possible that pyridoxinc may be of 
importance. — D. A. Karnojsky, M.D. 

I'ricdman, Rctibcn, & Stritzlcr, Conrad ['J'cmple 
Univ. Sch. Med., Philadelphia, Pa.]: Mycosis 
fungoides resisting treatment with both ni- 
trogen mustard and anii-relieidar eyioloxie 
serum. J. Invest. Dermat. 10: 227-228, Apr., 
1948. — Case report. 

Garb, John [N. Y. Post-Grad. M. Sch. & Ilosp., 
New York City]: Mycosis fiingoides (granu- 
loma fimgoides), tumor stage, responding 
rapidly to antimony preparations. Prelimi- 
nary report. J. Invest. Dermat. to: 43-49, 
Feb., 1948. — A woman aged 49 with lesions of 
mycosis fungoides in the tumor stage was treated 
since April 28, 1947 [i.e., for 7 mos.] with to 
intravenous injections of tartar emetic, followed 
by 32 intramuscular injections of “Stibanose.” 
The patient showed a rapid and striking re- 
sponse noticeable within 3 xvks. Only a few 
residual lesions are now seen and these are 
steadily undergoing involution. — Auth. Summ. 

Gaiild, W. R. [Aberdeen Roy. Infirmary, Scot- 
land]: Acute lymphatie leukaemia present- 
ing sxith skin lesions and mastoiditis. Brit. 

M J- 1 : 150. Jnn 24. >948. 

Iladcn, Russell L. [Cleveland, Ohio]: RIood 
dyserasias and lympboblaslomas, Kentucky 
M. J. 46: 138-142, Apr., 1948. 

Ilamnnn, Anna [Dipt. Med., Univ. Chicago, 111 ]: 
External irradiation with roentgen rays and 
radium in the treatment of liiiman leuke- 
mias, lymphomas, and allied disorders of 
the hemopoietic system. Radiology 50: 378- 
386, Mar., 1948. — Results in 337 cases. 
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Hare, Hugh F.; Mulry, William C., & Som- 
berger, C. Franklin [Lahey Clin., Boston, 
Mass.]: Lymphoid tumors. Radiology 50: 
506-514, Apr., 1948. — Early diagnosis and 
treatment of Ijanphoid tumors constitute the 
only approach to a successful outcome in this 
disease. Our efforts should be bent toward this 
end, namely, to establish the diagnosis of the 
disease while it is still localized and then to de- 
liver an obliterative dose of radiation treatment. 
The lethal tumor dose in most instances can be 
fairly adequately attained by giving 2400 r to 
the tumor. 50 (29%) of 181 patients were 
living and well at the end of a 5-yr. period, and 
of the 21 patients followed for a lo-yr. period, 
17 remained alive and well. — Aulh. Summ. 

Hettig, Robert A. [Houston, Tex.]: Result of 
methyl-bis (beta-chloroethyl) amine hydro- 
chloride therapy: a preliminary report of a 
nitrogen mustard. J. Lab. & Clin. Med. 32: 
1431, Nov., 1947. 

Hirschboeck, John S.; Lindert, M. C. F.; Chase, 
Jules, & Calvy, Thomas L. [Marquette Univ. 
Sch. Med,, Milwaukee, Wis.]: Effects of ure- 
thane in the treatment of leukemia and me- 
tastatic malignant tumors. J.A.M.A. 136: 
9°-95) Jan. lo, 1948. — Urethane was used in 
25 cases of leukemia and l)’mphomatous diseases 
and 8 miscellaneous cancers (4 carcinomas of 
the stomach with metastasis; i each — malignant 
melanoma, rectal carcinoma, retroperitoneal 
myosarcoma, lymphoepithelioma) . Using 0.5 
gm. gelatine or enteric-coated capsules, the 
usual dosage was i.o gm. t.i.d., although occa- 
sionally 2.0 gm. t.i.d. was given. As much as 
2.0 gm. of a 50% solution was given intra- 
muscularly without any complaints of local irri- 
tation. Oral administration gave satisfactor)' re- 
missions in 4 cases of chronic myelogenous 
leukemia. 9 patients with chronic l)'mphatic 
leukemia showed a variable response: good re- 
missions occurred in 2 ; some improvement, in 
4; the remaining 3 died. Severe leukopenia oc- 
curred in most of the 9 cases of acute and 
subacute leukemia without any substantial in- 
fluence on the course of the disease. No clini- 
cal improvement was noted in the 8 cancer 
cases treated with urethane. 

The authors conclude that the place for 
urethane in the treatment of leukemia cannot 
be designated precisely now. The drug appears 
to be of little or no benefit in producing remis- 
sions or prolonging life in acute leukemia. Its 
action in chronic Ijanphatic leukemia is variable 
but when effective, produces results comparable 
to x-ray therapy. It is most consistently success- 
ful in controlling the clinical and hematologic 
abnormalities in chronic myelogenous leukemia. 
They believe its action is less precise and has 
no advantage over x-rays other than its ease of 
administration. — /. H. Burchenal, M.D. 

Hirvonen, Marlti [Hameenlinna District Hosp., 
Fin.]: Observations on the treatment of leu- 
kemia with uretan [sic]. Ann. med. int. 
Fenniae 36 (3): 508-515, 1947. — Two case re- 
ports. 


Holowach, Jean [IVash. Univ. Sch. Med., St. 
Louis, Mo.]: Chronic lymphoid leucemia in 
children. J. Pediat. 32: 84-86, Jan., i948._..\ 
review. 

Jackson, Henry, Jr. [Harvard M. Sch., Boston 
Mass.]: The practical aspects of the diagno- 
sis, treatment, and prognosis of Hodgkin’s 
disease and allied disorders. Radiology- 50; 
481-485, Apr., 1948. 

Krebs, Carl, & Bichel, Jorgen [Municipal Hosp., 
Aarhus, Den.]: Results of roentgen treatment 
in clironic myelogenous leukosis. Acta radiol. 
28: 697-704, Nov., 1947. 

Lang, V. F.; Morton, S. A.; Steele, J. D., & 
SchaelTer, A. A. [Milwaukee, Wis.]: Cyst’ of 
the spleen. Case report. Ann. Surg. 127; 
572-576, Mar., 1948. — A case of an epidermoid 
cyst of the spleen with s>mptoms of thoracic 
origin is reported. Splenectomy was performed 
through a transthoracic approach. We have 
found no similar case reported in the literature. 
— Auth. Surnm. 

Lawrence, Jolm H.; Dobson, R. Lowy; Low- 
beer, V. A., & Brown, Bruce R. [Univ. Calif., 
Berkeley]: Chronic myelogenous leukemia. 
A study of 129 cases in which treatment was 
with radioactive phosphorus. J.A.M.A. 136: 
672-677, Mar. 6, 1948.— Comfortable life was 
prolonged in 129 patients with chronic myelo- 
genous leukemia treated with P“ alone or com- 
bined tvith x-rays. The somewhat selective ir- 
radiation provided by P"^ has not resulted in 
any marked improvement in the duration of life 
in this disease. It is a convenient method to 
give generalized irradiation, with the added ad- 
vantage of absence of radiation sickness. The 
fact that 33 patients in this series have lived or 
are living 5 or more yrs. after the onset of 
s)’mptoms is a reminder that many patients with 
chronic leukemia have many yrs. of relatively 
comfortable life, and it is not possible to pre- 
dict which these will be when they are first seen. 
Although these studies indicate that may be 
the best therapeutic agent in the treatment of 
chronic myelogenous leukemia, they also add 
further emphasis to the need for a search for 
methods other than irradiation for the ultimate 
control of this baffling disease. — Aulh. Summ. 

Louis-Bar, Denise [Liege, Belg.]: Sur les mani- 
festations cerebrales de la lymphogrannloma- 
tose maligne et le probleme de I’encephalite 
lympbogramilomateuse. [Cerebral symptoms 
of malignant lymphogranulomatosis (Hodg- 
kin’s disease) and the problem of lympho- 
granulomatous encepbalitis.] J. beige de neurol. 
et de psychiat. 47: 703-728, Dec., 1947- — Case 
report and review. 

McDonald, John B., & Hamrick, Jewell G. 
[W. E. Branch Clin., & Holb'tvood Presbyterian 
Hosp., Los Angeles, Calif.]: Acute megakaryo- 
cytic leukemia. Arch. Int. Med. 81: 73-84, 
Jan., 1948. — Case report and review of litera- 
ture. 

Malveyenko, Olga [Regina Grey Nuns’ Hosp., 
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Sask.]: Monocytic leukaemia. A report of 
three cases. Canadian J. M. Technol. lo: 
21-25, Mar., 1948. 

Melton, G., & Monluschi, E.: Polycythaemia 
vera. Hypertensive lieart disease. Erythro- 
melalgia sjTidrome and osteoarthropathy in 
the right leg. Proc. Roy. Soc. Med. 41 : loi- 
102, Feb., 1948. — Case report. 

Munslii, C. P. [K. E. M. Hosp., Bombay, India]: 
Chloroma. Indian Physician 6: 283-284, Dec., 
1947 - 

Osgood, Edwin E. [Univ. Oreg. M. Sch., Port- 
land]: Differential diagnosis and treatment 
of the leukemias. Northwest Med. 47: 181- 
185, Mar.; 257-260, Apr., 1948. 

Post, Charles F., & Lincoln, Charles S. [Coll. 
Phys. & Surgeons, Columbia Univ., New York 
City]: Mycosis fungoides. Report of two un- 
usual cases with autopsy findings. J. Invest. 
Dermat. 10: 135-153, Mar., 1948. 

Richman, Samuel [Veterans Adm, Hosp., Rich- 
mond, Va.]: Roentgen manifestations in 
Hodgkin’s disease of retroperitoneal lymph 
nodes. Radiologj’ 50: 521-525, Apr., 1948. — 
Case report. 

Rocchietta, Sergio: Isolamento di sostanze ca- 
ratteristiche dalle urine di leucemici. [Isola- 
tion of characteristie substances in the urine 
of leukemics.] Minerva med. 2: 267, Sept. 
22, 1947. — A review. 

Rosenthal, Eugene [Budapest, Hung.]: Nitrogen, 
mustard therapy combined with splenectomy. 
Lancet i: 408, Mar. 13, 1948. — Preliminary 
report of 4 cases. 

Roulet, Fred. [Univ. Basel, Sivtz.]: Das Ver- 
halten der Milz beim Retothelsarkom der 
Lymphknoten. [Behavior of the spleen in 
reticulosarcoma of the lymph nodes.] 
Schweiz. Ztschr. Path. u. Bakt. 10 (suppl.): 
88-101, 1947. 

Scott, Leonard G. [Bridgeton, N. J.]: Leukemia- 
like reaction to one dose of sulfadiazine. 
J. M. Soc. New Jersey 45: 115, Mar., 1948. — 
Case report. 

Sherry, Milton [Sinai Hosp., Baltimore, Md.]: 
Nitrogen mustards in the treatment of Hodg- 
kin’s disease and lymphosarcoma. South. 
M. J. 41: 118-129, Feb., 1948. — War-gas re- 
search in World War II gave genesis to our 
knowledge of the nitrogen mustards. The ac- 
tions of this group of agents arc not comparable 
to any other chemical agent, but yet mimic 
action of x-rays on cells. Mention is made of 
the manner of procurement, preparation, and 
method of administration of this group of 
agents. 1 1 patients were treated with HN2 
(mcthyl-bis [^-chlorocthyl] amine hydrochlo- 
ride) ; of these, 6 had Hodgkin’s disease, 2 
l>Tnphosarcoma, i giant-follicle l>Tnphoma, and 
2 mclanocarcinoma. Hodgkin’s disease re- 
sponded best; giant-follicle Ijmphoma, only 
fair; and the others failed to respond. Criteria 
of response were: IjTnph-nodc regression, shrink- 
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age of spleen and liver, abatement of fever, and 
clearance of pleural effusion and improvement 
in pulmonary parench>Tnal manifestations of 
disease. The well-established toxic effects of 
these agents on the hematopoietic system, the 
gastrointestinal tract, and vein walls arc dis- 
cussed. Lymph-node studies before and after 
treatment showed no microscopic change in the 
2 cases so studied. — H. D. Diamond, MS). 

Sitidon, William H. [Univ. Ark. Sch. Med., Little 
Rock], & Wells, Benjamin B.: Nitrogen mus- 
tard treatment in chronic myelogenous leuke- 
mia. J. Arkansas M. Soc. 44: 203-206, Feb., 
1948. 

Spurr, Charles L. ; Smith, Taylor R., & Ja- 
cobson, Leon O. [Dept. Med., Univ. Chicago, 
111 .]: Chemotherapy in human lymphomas, 
leukemias, and allied disorders of the hemo- 
poietic system. Radiology 50: 387-394, Mar., 
1948. — Survey of literature and report of 3 
Cases. 

Symmers, Douglas [Bellevue Hosp., New York 
City]: Lymphoid diseases. Hodgkin’s granu- 
loma, giant follicular lymphadenopathy, lym- 
phoid leukemia, lymphosarcoma and gastro- 
intestinal pseudoleukemia. Arch. Path. 45: 
73-i3i> Jan-j 1948- — The author presents a most 
Comprehensive report of the diseases of the lym- 
phoid system; a monograph rather than a re- 
view. The paper is an intricate, detailed re- 
sum£ of the history, etiology, eponymology, 
pathogenesis, diagnosis, and treatment of the 
lymphoid diseases. Syanmers relates his experi- 
ences with these maladies as he has seen them 
at the autopsy table at the Bellevue Hospital. 
He believes that Hodgkin’s disease is a process 
of myeloidization of hyperplastic lymph nodes, 
possibly due to a virus; evidence is presented for 
this view. He propounds that giant follicular 
lymphadenopathy is a toxic inflammatory dis- 
ease capable of sarcomatous transformation. Par- 
allels are drawn between Hodgkin’s disease and 
giant follicular lymphadenopathy. Symmers’ con- 
ceptions of the etiology and pathogenesis of 
lymphosarcoma and lymphoid leukemia as well 
as his experiences with these diseases are put 
in clear, lucid, easily read language. The paper 
Contains much of fact, much of interest, and 
much of experience with the lymphoid diseases 
— all related in monographic proportions, yet 
easy to assimilate. — H. D. Diamond, M.D. 

Van Wien, Stefan [Northwest. Univ. M. Sch., 
Chicago, 111 .]; Lymphocytoma of the orbit 
successfully treated by roentgen irradiation. 
Report of a case. -Am. J. Ophth. 31: 209-212, 
Feb., 1948. 

Weisberger, Austin S., & Heinle, Robert W. 
[Lakeside Hosp. & Sch. Med., West. Reserve 
Univ., Cleveland, Ohio]: Study of fixed tissue 
sections of sternal bone marrow obtained 
by needle aspiration. 1 . Method and the mor- 
phology in various conditions. II. Compari- 
son of nucleated cell count and volumetric 
pattern with histologic appearance. Am. J. 
M. Sc. 215: 170-176; 177-181, Feb., 1948. 
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Wilson, Sloan J. ; Wise, George W., Jr.; Camp- 
bell, James W., & Coxsey, La Vonne [Univ. 
Kansas Sch. Med., Kansas City]: The treat- 
ment of leukemia and allied disorders with 
urethane (ethyl carbamate). J. Kansas M. 
Soc. 49: 97-100, Mar., 1948. 

aiUSCULOCUTANEOUS SYSTEM 

Bjorkroth, Torsten [County Hosp., Kristinehamn, 
Sweden]: A case of Abrikossoff’s tumor or 
so-called myelohlastic [sic] myoma. .A.cta chir. 
Scandinav. 3: 251-256, Dec. 5, 1947. 

Cappell, D. F. [Univ. Glasgow, Scotland]: Tu- 
mours of striated muscle. Post-graduate lec- 
ture delivered at the Royal College of Sur- 
geons of England, on 9 lh Sepiemher, 1947 . 
Ann. Roy. Coll. Surgeons England 2: 80-92, 
Feb., 1948. 

Harris, V. C. J. [West Cumberland Infirmar>’, 
Whitehaven, Eng.]: Three cases of synovioma. 
Brit. M. J. i; 447-448, Mar. 6, 1948. 

Kanmierer, E. [Univ. Innsbruck, Austria]: Uber 
ein metastasierendes maligncs Rhnbdomyom 
des linken M. psoas. [A metastatic malig- 
nant rhabdomyoma of the left psoas muscle.] 
Krebsarzt 3: 60-67, Feb., 1948. — Case report. 

Slaughter, Danely P. [Univ. 111 . Coll. Med., 
Chicago, 111 .]: Superficial tumors of the head 
and neck area. S. Clin. North America 28: 69- 
81, Feb., 1948. 

Stout, Arthur Purdy [Coll. Phys. & Surgeons, 
Columbia Univ., New York City]: Mesenchy- 
moma, the mixed tumor of mesenchymal de- 
rivatives. Ann. Surg. 127: 278-290, Feb., 1948. 
— Eight cases of malignant tumors of 2 or 
more cell t>’pes composed of cells of mesenchy- 
mal derivation are reported. The author pro- 
poses the name, “mesenchjTnoma” for such tu- 
mors, and regards them as dysontogenetic 
growths. Similar tumors, seen occasionally in 
the breast or urogenital tract, are usually called 
mLxed mesodermal tumors. Only i of the au- 
thor’s cases occurred in either region. 2 arose 
in the muscles of the lower extremity and i 
in each of the following: subcutaneous tissue of 
the leg, gluteal muscles, liver, pleura, and an- 
terolateral neck region. The multiplicity of cell 
types was illustrated by i case tvhich showed 
foci of leiomyosarcoma, osteogenic sarcoma, 
chondrosarcoma, reticulum-cell sarcoma, and 
hemangioma. Another showed areas of fibro- 
sarcoma, m>’xoma, liposarcoma, hemangiopericy- 
toma, and hemangioendothelioma. A third con- 
tained 4 distinct t)’pes of sarcoma. 2 were char- 
acterized by 3 cell t>’pes, and 3 cases revealed 
2 malignant mesenchj’mal elements in each. The 
group comprised 6 males, 2 females, aged 6 to 
77 yrs. The course of 5 patients is given: i 
died 12 yrs. after the appearance of a tumor 
in the thigh; before death a bronchoscopic bi- 
opsy disclosed a reticulum-cell sarcoma believed 
to be metastatic from the thigh tumor. Another 
had 3 local recurrences and died 2% yrs. after 


the initial appearance of a tumor in the but 
tocks A third died ii mos. after a tumor of 
the thigh was noted and 7 mos. after local e.\ 
cision of the mass. Resection of a neck tumor 
and radiation therapy were followed by 9 'A 
mos. freedom from local recurrence in i. Ko 
evidence of recurrence was noted in a p.-itient 
2 yrs. after excision of a tumor in the liver 
The author believes that early and radical e.x- 
cision, amputation if necessary, is the obrious 
treatment. — P. J. Fitzgerald, M.D. 


SKIN 

Alexander, Robert Julian [Salt Lake City, Utah]: 
Two case reports. Plast. & Reconstruct. Surg 
3: 60-65, Jan., 1948. — Case 2: epidermoid car- 
cinoma of knee, Marjolin’s ulcer. 

Allen, Arthur C, [Memorial Hospital, New York 
City]: Persistent “insect bites” (dermal 
eosinophilic granulomas) simulating lympho- 
blastomas, histiocytoses, and squamous cell 
carcinomas. Am. J. Path. 24; 367-387, Mar., 
1948. — Reactions to insect bites may provoke 
such marked epidermal hj-pcrplasia as to simu- 
late a squamous carcinoma, or they may lead 
to a dense deimal infiltrate that may easily be 
mistaken for mycosis fungoides, Hodgkin’s dis- 
ease, or other lymphoma. This simulation is en- 
hanced by the persistence of the local reaction 
to insect bites in some instances for over 2 
yrs. The occurrence of numerous plasma cells 
and hydropically vacuolated histiocytes in addi- 
tion to the abundant eosinophilic leukocytes sug- 
gests the diagnosis of insect bites. The presence 
of an epidermoid inclusion cyst is further evi- 
dence. The association of this type of dermal 
infiltrate with conspicuous overlying pseudo- 
epitheliomatous hyperplasia is strongly presump- 
tive of the reaction to an insect bite. — Aiith. 
Abst. 

Bang, Kamma [Finsen M. Light Inst., Copen- 
hagen, Den.]: Two cases of angiokeratoma 
corporis circumscriptum. Acta dermat-vene- 
reol. 27 (5): 346 - 35 L i 947 - — It is suggested the 
hydradenoma vulvae originated as a disturbance 
in development of the primordium of the hair 
follicle, sebaceous gland, and apocrine sweat 
gland. — M. C. J. 

Cantor, Hjuiian [M. Coll. Va., Richmond]: Can- 
cer folloiving burn scars. Virginia M. Month- 
ly 75: 197-199. Apr., 1948. 

Clark, Pliilip J., & Johnson, Thomas M. [Univ. 
Kansas Sch. Med., Kansas City]: Epidermoid 
carcinoma of the hand. J. Kansas M. Soc. 
49: 1 00- 1 02, Mar., 1948. — Report of 27 cases. 

Conway, Herbert [N. Y. Hosp., & Cornell Univ. 
M. Coll., New York City]: Evolution of Ircal- 
nienl of capillary hemangiomas of the face 
with further observation on the value of 
camouflage by permanent pigment injection 
(tattooing). Surgei-y 23: 389-396, 

— ^Discussion of techniques and report of 4 
cases. 


CURRENT CANCER LITERATURE 


Garciga, Carlos E. [Inst. Radium, Havana, Cuba]: 
Epiteliomas dc los parpados. (Su tratamiento 
roentgenterapico). [Epithelioma of the eye- 
lids (x-ray therapy).] Arch, cubanos cancerol. 
6: 245-261, July/Sept., 1947 — ^Tcn case reports. 

Helanen, Sirkka [Univ. Turku, & Prov. Hosp. 
Hamecnlinna, Fin.]: Pecidiar connective tissue 
tumour of the hairy scalp. (Tactile corpuscle 
neurinoma). Acta path, ct microbiol. Scan- 
dinav. 24 (3/4): 299-3i4j I947- — Case report. 

Holz, Hans [Univ. Halle, Ger.]: Die Entstehung 
von Carcinomen hei Acrodermatitis atrophi- 
cans. [Development of carcinoma in acro- 
dermatitis atrophicans.] Ztschr, f. Haut- u. 
Gcschlcchtskr. 3: 206-213, Sept, i, 1947. — Case 
report. 

King, Reginald A.: Malignant melanoma of 
eyelid with secondary deposits in regional 
lymphatic nodes. Proc. Roy. Soc. Med. 41: 
103-104, Feb., 1948. — Case report. 

Lever, 'Walter F. [Mass. Gen. Hosp., Boston]: 
Sebaceous adenoma. Review of the literature 
and report of a case. .Arch. Dcrmat. & Syph. 
57: 102-1 1 1, Jan., 1948. 

Linell, Folke [Path. Inst., Univ. Lund, Sweden]: 
On the tumour-promoting eifect of a single 
mechanical trauma. An experimental study 
on skin tumours in tarred rabbits. Acta path, 
et microbiol. Scandinas-. Suppl. 71: i-iio [plus 
3 tables], 1947. — In studying the importance 
of trauma in the development of tar tumors on 
the skin of rabbits, two tj-pes of trauma were 
used: deep, by punching holes through the rab- 
bit ear (the method used by Rous et al) ; super- 
ficial, by rubbing off only the surface epithelium. 
The tumor-promoting effect of trauma was stud- 
ied by comparing the frequency of tumors on 
traumatized skin with that found on merely 
tarred skin. Control studies on the method 
were done. The main findings in the effect of 
a single trauma were: On rabbit ears, which 
had been brushed with tar for a month previ- 
ously, a deep, single mechanical trauma had a 
distinct tumor-promoting effect, statistically 
significant during a subsequent tarring period. 
Superficial, purely epithelial traumas had no 
demonstrable effect. The effect of a deep trauma 
was positively correlated to the frequency of 
tumors on merely tarred skin. Reasons that 
make it probable that the effect is demonstrable 
only within a limited space of time arc given. 
A deep trauma on normal skin had no demon- 
strable tumor-promoting or -inhibiting effect, 
even if the tarring was commenced immediately 
after the healing. In view of these results, the 
time of traumatization in relation to the time 
of treatment with carcinogens, and the depth 
of the trauma, most of the previous experimen- 
tal, apparently contradictory, results may be ex- 
plained. Studies of the literature likewise seem 
to show that thermic traumas have, to a great 
extent, the same effect on the development of 
tumors as do mechanical traumas, although a 
more specific carcinogenic effect of thermic 
traumas cannot be excluded either . — Prom Auth. 
Sum m. 
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Macdonald, Ian [Sch. Aled., Univ. South, Calif., 
Los Angeles]: California Cancer Commission 
Studies. Chapter XI. Cancer of the lip. Cali- 
fornia Med. 68: 37-42, Jan., 1948. 

Michelson, Henry E. [Univ. Minn., Minneapolis] : 
Cutaneous cancer. J,.A.M..A. 136: 683-686, 

Mar. 6, 1948. — Prognostic factors, morphological 
and basic types, development, precancerous 
lesions, diagnosis, and therapy. — D. A. S. 

Miescher, G. [Univ. Zurich, Swtz.]: iS’euere Er- 
fahrungen auf dem Gebiel der Strahlen- 
therapie der Hautcarcinome. [Recent ex- 
periences with x-ray therapy in carcinoma 
of the skin.] Radiol, din. 16: 343-378, Nov., 
1947 - 

Pierard, J. [Brussels, Belg.], & Dupont, A. 
[Namur, Belg.]: Nodular epithelioma. Brit. J. 
Dermat. 60: 50-56, Feb., 1948. — ^Report and 
discussion of 29 cases. 

Robertson, J. W., & Clement, K. W. [Cleveland 
City Hosp., Ohio]: Squamous cell carcinoma 
following prolonged use of arsenic. Case re- 
port. Ohio State M. J. 44: 280-281, Mar., 1948. 
— Carcinoma of finger followed prolonged use 
of potassium arsenite. 

Ryan, Allan J. [Meriden, Conn.]: Dermoid cyst 
of the bridge of the nose, (Connecticut State 
M. J. 12: 218-221, Mar., 1948. — Occurrence 
in 2-)T.-old boy; case report. 

Saint, C. F, M. [Univ. Cape Town, S. Africa]: 
A clinical atlas. FV. Skin cancer. 3. Melanotic 
carcinoma. Clin. Proc. 6: 382-390, Nov.; 419- 
426, Dec., 1947. 

Sims, Charles F., & Kirsch, Neville [N. Y. Post- 
Grad. M. Sch. & Hosp., New York City]: 
Spindle cell epidermoid epithelioma simu- 
lating sarcoma in chronic radiodermatitis. 
Arch. Dermat. & Syph. 57: 63-68, Jan., 1948. 
— Report of 2 cases. 

Way, Stuart C. [San Francisco, Calif.]: Hamar- 
toma of the skin. (A case report.) J. Invest. 
Dermat. 10: 189-196, Mar., 1948. 

IVERVOUS SYSTEM 

.Alexander, W. S. [Otago M. Sch., New Zealand] : 
Multiple primary intracranial tumours. Men- 
ingioma associated with a glioma; report of 
a case. J. Neuropath. & Exper. Neurol. 7: 81- 
88, Jan., 1948. 

Bickford, Reginald G., & Baldes, Edward J. 
[Rochester, Minn.]: The electroencephalogram 
in tumors of the posterior fossa. J. Lab. & 
Clin. Med. 32: 1549 - 155 °, Dec-, i 947 - 

Bradford, F. Keith [Houston, Tex.]: Heman- 
gioblastoma of the posterior fossa (Lindau’s 
disease). Report of two cases with familial 
history. J. Neurosurg. 5: 196-201, Mar., 1948. 

Campbell, Eldridge, & Wliitfield, Robert D. 
[Albany M. Coll., N. Y.]: Posterior fossa men- 
ingiomas. J. Neurosurg. 5: 1 31-153, Mar., 
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1948. — Nine cases of meningioma of the pos- 
terior fossa are reported (tumors within the 
foramen magnum not included). These fell into 
three main groups according to origin: those 
of the tentorium, posterior wall and lateral re- 
cesses, 5 cases; of the cerebellopontine angle, 

I ; and of the clivus, 3. The clinical signs are 
presented. 5 patients are living, 4 dead. The 
5 tumors that arose from the under surface of 
the tentorium, the lateral recess, and the con- 
vexity produced symptoms and signs much like 
tumors of cerebellar origin. Neither upon clini- 
cal nor ventriculographic evidence would it 
have been possible to differentiate them (with 
2 possible exceptions). The meningioma of the 
cerebellopontine angle, like acoustic neuromas, 
grew slowly and eventually involved the acous- 
tic, facial, and trigeminal nerves; on the con- 
trary', vestibular function of the involved 8th 
nerve was lost late, and bone erosion was dem- 
onstrable in the petrous tip and/or the adja- 
cent clivus. The 3 meningiomas of the clivus 
involved adjacent nerves early. Compression of 
the suprajacent pons and medulla was evi- 
dent, although it was remarkable how large 2 
of these tumors had grown without producing 
greater embarrassment. All eroded bone deeply. 
One tumor was removed completely and a sec- 
ond subtotally; both patients are living and 
able to work 9 and 4 years later. The third 
had a huge angioblastic meningioma which ex- 
tended forward to encompass the left internal 
carotid artery'; she succumbed 2 days after op- 
eration. 

(Footnote: Since completion of this study 
I additional case of a meningioma in the right 
lateral recess penetrating the tentorium and 
eroding the mastoid has been seen.) — Auth. 
Summ. & Conch 

Craig, Wincliell McK. [Mayo Clin., Rochester, 
Minn.]: Tumors of the spinal cord. Am. J. 
Surg. 75: 69-81, Jan., 1948. 

Drew, John H., & Grant, Francis C. [Hosp., 
Univ. Pa., Philadelphia]: Benign cysts of the 
brain. An analysis with comparison of re- 
sults of operative and non-operative treat- 
ment in thirty cases. J. Neurosurg. 5: 107-123, 
Mar., 1948. 

Ecker, Arthur [Syracuse Univ. Coll. Med., N. Y.]: 
Upward transtentorial herniation of the brain 
stem and cerebellum due to tumor of the 
posterior fossa. With special note on tumors 
of the acoustic nerve. J. Neurosurg. 5: 51-61, 
Jan., 1948. 

Ferey, Daniel [Saint-Malo, France]: A propos 
des neurinomes en sablier intra-rachidiens et 
intra-thoraciques et de leur ablation chirurgi- 
cale en un temps. [Intraspinal and intra- 
thoracic hour-glass neuromas and their sur- 
gical removal in one stage.] Presse med. 55: 
659-660, Oct. I, 1947. 

Freedman, Howard, & Forster, Francis M. [Jef- 
ferson M. Coll., Philadelphia, Pa.]: Bone 
formation and destruction in hyperostoses as- 
sociated with meningiomas. J. Neuropath. & 


Expcr Neurol. 7: 69-80, Jan., 1948.— The bone 
growth and destruction seen in hyperostoses of 
the skull associated with meningiomas is a fune- 
tion of the tumor cells. Such cells c.an produce 
Hbroblasts, osteoblasts, and osteoelasts or act as 
the latter two without apparent morphological 
alteration. The local invasiveness of meningi- 
omas is demonstrated by their grosvth into the 
diploe and haversian canals of the adj.icent skull 
in some cases. — Anth. Conch 

French, Lyle A. [Univ. Minn. Hosps., Minne- 
apolis]: Psychometric testing of patients who 
had brain tumors removed during childhood. 
J. Neurosurg. 5: 173-177, Mar., 1948.— Psy- 

chometric tests to determine evidence of mental 
deterioration were given to 10 patients who pre- 
viously had been operated upon for removal of 
a cerebellar tumor. None shosved such evidence. 
— Auth. Su 7 n 7 n. 

Gatewood, John W.; McGuire, L. D.; John- 
son, Arthur C., & McCarthy, Harry H. 
[Creighton Univ. Sch. Med., Omaha, Nebr.]: 
Unusual complication encountered in re- 
moval of large retroperitoneal ganglio- 
neuroma. Nebraska State M. J. 33: 170-172, 
May, 1948 — Fifty days after double ligation of 
the inferior vena cava, the patient died of 
hemorrhage following a fall — ^presumably be- 
cause of a fracture of a clot in the ligated sec- 
tion. — D. A. S. 

Gotten, Nicholas, & Hawkes, C. D. [Univ. Tenn. 
M. Sch., Memphis]: Important factors in the 
diagnosis of favorable brain tumors. J. Ten- 
nessee State M. A. 41: 80-86, Mar., 1948. 

Kaplan, Abraham [Hosp. Joint Dis., New York 
City] : Neurofibroma of cauda equina causing 
recurrent “sciatica” for twenty years. Bull. 
Hosp. Joint Dis. 8: 155-^59, Oct., 1947.— Case 
report. 

Kruger, D. W. [Bundesstaatl. Krankenanst. Bad 
Ischl.]: Gibt es Moglichkeiten, die friihzeitige 
Erkennung eines raumeinengenden Prozesses 
des Schiidelinnern zu fordern? (Unter bc- 
sonderer Beriicksichtigung der Konvexitats- 
meningeome.) [Are there means to fiuther 
the early’ recognition of space-reducing proc- 
esses in the interior of the skull? (With 
special reference to meningiomas of the con- 
vexity.)] Krebsarzt 3: 41-54, 1948.— 

Meningiomas comprise about 16% of all brain 
tumors; % develop in the convexity, sinus, or 
the falx; and most often between the 30th and 
50th y'rs. Early diagnosis and radical operation 
lead to cure. Early diagnosis is difficult since 
the prodromal stage has few' symptoms. A long 
history is usually dominated by headaches; such 
patients should have x-rays since these 
bone changes in 50%; the prognosis is doubt- 
ful. A short history usually shows symptoms ol 
irritation or paralysis; the prognosis is good. 
8 case reports are given. — M- C. J. 

Lindgren, Erik [Serafimer Hosp., Stockholm, 
Sweden]: The nornml temporal horn and its 
deformities by tumours in the middle cere- 
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bral fossa. (Abstract) Proc. Roy. Soc. Med. 
40: 859-862, Dec., 1947. — The complete report 
will appear as a supplement to Acta Radiologica, 
1948. 

Ixjeligcr, H. TIi. [Univ. Zurich, Swtz.]: Ueher 
Fazialisneurinome. (Anhand von zwei eige- 
nen Fallen.) [Facial neurinoma. (Two unu- 
sual cases.)] Acta oto-lar>-ng. 35 (5/6): 543- 
555 , 1947 - 

Lundgren, iVils [Ear, Nose & Throat Clin., Lund, 
Sweden]: Neurinoma n. facialis. Acta oto- 
lar>-ng. 35 (5/6): 535 - 537 , i 947 - — Case report. 

McGovern, V. J. [Univ. Sydney, & Roy. Prince 
Alfred Hosp., Sydney, Australia], & Wyke, B. 
D.: Haemangioxanthoma of the brain: a 
study of eight cases of so-called “pseudo- 
xanthomatous” liaemangioblastoma. M. J. 
Australia i: Q97-302, Mar. 6, 1948. — Eight 
cases of hemangioxanthoma are described. In i, 
the tumor was in the medulla oblongata. The 
remaining tumors were located in the cere- 
bellum; I presented clinical and histological evi- 
dence of malignancy. The relevant literature is 
briefly reviewed. It is suggested that the xan- 
thomatous cells are the tj'pe cells of this variety 
of tumor, for which reason the name “heman- 
gioxanthoma” is proposed, and that such tu- 
mors represent a cerebral form of rcticulo-en- 
dotheliosis. — Auth. Summ. 

Mallows, H. R. [Roy. Navy, Eng.] A case of 
cerebellar tumour simulating pyloric obstruc- 
tion. Brit. M. J. 2: 999, Dec. 20, 1947. — 
Spongioblastoma. 

Meredith, J. M. [M. Coll. Va., Richmond]: The 
elimination of non-surgical lesions in brain 
tumor suspects. (A) Pseudo-tumor cerebri, 
and (B) papilledema without increased in- 
tracranial pressure (optic neuritis). South. 
M. J. 41 : 31-37, Jan., 1948. 

N'alTziger, Howard C., & Boldrey, Edwin B. 
[Univ. Calif. M. Sch., San Francisco]: Cancer 
of the nenous system. Brain, spinal cord 
and peripheral nerves. J.A.M.A. 136: 96-108, 
Jan. 10, 1948. — A discussion of growth charac- 
teristics, diagnosis, and treatment of tumors of 
the brain, spinal cord, and peripheral nerves, 
with emphasis on gliomas, meningiomas, cere- 
bellopontine-angle tumors, and pituitar)- tu- 
mors. — D. A. S. 

Parkinson, Dwight [Dartmouth M. Sch., Han- 
over, N. H.]: Fibrillary (pilocytic) astrocy- 
toma in the floor of the fourth ventricle. 
Arch. Neurol. & Psychiat. 58: 606-609, Nov., 
1947. — Case report. 

Picaza, Jorge A., & Baker, George S. [Mayo 
Clin., Rochester, Minn.]: Multiple menin- 
giomas: report of case and surgical consid- 
erations. Proc. Staff Meet., Mayo Clin. 23: 
54-56, Jan. 21, 1948. 

Slicnkin, Henry A.; Grant, Francis C., & 
Drew, John H. [Hosp., Univ. Pa., Philadelphia]: 
Postoperative period of survival of patients 
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with oligodendroglioma of the brain. Report 
of twenty-five cases. .Arch. Neurol. &. Psychiat. 
58: 7 1 0-7 1 5, Dec., 1947. — Six of the present 
series of 25 oligodendrogliomas (24%) were 
located principally within a lateral and/or the 
third ventricle. 17 of the ig oligodendrogliomas 
growing in the parench>-ma of the brain were 
located in one or the other, or in both frontal 
lobes. Patients with ventricular tumors had a 
short preoperative course (av. 7)4 mos.), and 
the s>Tnptoms were those of increased intra- 
cranial pressure. Patients with hemispheric tu- 
mors had a longer preoperative duration of 
sjTnptoms (av., 35 mos.), and the historj- gen- 
erally was one of focal symptoms, often Jack- 
sonian seizures, preceding the s>Tnptoms and 
signs of increased intracranial pressure. The 
average period of survival after operation in this 
series was less than 2 yrs. Of the 5 patients svith 
ventricular tumor who survived operation, only 
I is still alive and well (at the end of 50 mos.). 
The average period of survival of the remain- 
ing 4 patients was 12)4 mos., svith a range 
of 2 to 23 mos. 15 patients with hemispheric 
tumor recovered from operation, but only 4 
are still alive, 10 to 30 mos. later. The re- 
maining members of this group survived an 
average of 22 mos., with a range varying from 
5 to 48 mos. — Auth. Summ. 

Ward, Arthur, & Spurling, R. Glen [Univ. Louis- 
ville Sch. Med., Ky.]: The conservative treat- 
ment of third ventricle tumors. J. Neurosurg. 
5: 124-130, Mar., 1948. — In all patients in 
whom the s>'mptoms, neurological signs, and 
ventriculogram conclusively demonstrate the 
presence of a third ventricle tumor (other than 
a colloid cyst), a subtemporal decompression is 
performed and this is followed by intensive ir- 
radiation. In those cases in which the patient 
fails to respond to this conservative regimen, a 
direct surgical attack on the lesion is carried 
out. In this ivay, the occasional cyst (colloid 
or of the septum) will be demonstrated, and 
subtotal removal of malignant lesions with his- 
tological verification can be carried out. 14 pa- 
tients have been so treated. Of these, 2 failed 
to respond; subsequent reoperation disclosed 
cysts, which were removed. 6 patients had 
malignant gliomas which were proved at sub- 
sequent reoperation and 5 died within 3 yrs. 
Finally, 6 patients (including 3 with probable 
pineal tumors) treated in this manner did well 
and all are at present living. — Auth. Summ. 

Welch, C. Stuart : Ettinger, Alice, & Hecbt, Paul 
L. [Tufts Coll. M. Sch.; Boston Dispensar>’, & 
Joseph H. Pratt Diagnostic Hosp., Boston, 
Mass.] : Recklinghausen’s neurofibromatosis 
associated with inlratlioracic meningocele. 
Report of a case. New England J. Med. 238: 
622-625, .Apr. 29, 1948. 

EYE ANT) EAR 

Calhoun, F. Phinizy, Jr. [Atlanta, Ga.]: Pig- 
mented lesions of the eye and adnexae. J. M. 
A. Georgia 37: 140- 142, Apr., 1948. 
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Dubs, Paul [Hop. St.-Antoine, Paris, France]: 
Primary carcinoma of the external auditorj’ 
meatus. Brit. M. J. i: 50, Jan. 10, 1948. — 
Three case reports. 

IlifF, Charles E. [Johns Hopkins Hosp. & Univ., 
Baltimore, Md.J: Beta ray radium applicator 
for ocidar use: preliminary report. Arch. 
Ophth. 38; 827-830, Dec., 1947. 

Kennedy, Robert E. [Johns Hopkins Hosp. & 
Univ., Baltimore, Md.]: Cystic malignant mel- 
anomas of the uveal tract. Am. J. Ophth. 3 1 : 
159-167, Feb., 1948. 

Loewenstein, Arnold, & Foster, John [Tennent 
Inst., Glasgotv, Scotland]: Tsvo unusual sclero- 
corneal neoplasms. Brit. J. Opth. 32: 1-12, 
Jan., 1948. — A. spindle-cell sarcoma and a be- 
nign fibroma ; possible virus etiology is discussed. 
—M. C. J. 

Miller, Douglas, & Dotvling, J. L. [Sydney, Aus- 
tralia]: Orbital hydatid. Brit. J. Surg. 35: 211- 
212, Oct., 1947. — Case report. 

Moulton, E. C., & Moulton, E. C., Jr. [Fort 
Smith, Ark.]: Leiomyoma of the iris. Am. J. 
Ophth. 31: 214-217, Feb., 1948. 

Philps, A. S.: Melanosis of conjunctiva. Proc. 
Roy. Soc. Med. 41: 66, Jan., 1948. — Case re- 
port. 

Schulz, Milford D., & Heath, Parker [Mass. Gen. 
Hosp., Boston]: Lymphoma of the conjunc- 
tiva. Radiology 50: 500-505, Apr., 1948. — ^An 
analysis of 14 cases of conjunctival Ij-mphoma 
(0.9% of 1500 tumors of the ocular adnexa) 
is presented. Cytologically they are most often 
l>Tnphocytoma. The histological character seems 
to have no conclusive bearing upon the prog- 
nosis. These tumors occur more often in older 
age groups; they respond well to x-rays in mini- 
mal doses; if the tumor is localized, x-ray treat- 
ment or surgical removal is followed by a long 
period of remission. The clinical course of the 
14 patients is charted. — D, A. S. 

Urbanlschitsch, Ernst [Krankenanst. Rudolfstift., 
Vienna, Austria]: Uber Ohrenkrehs mit be- 
sonderer Beriicksichtigung der Entwicklung 
tind des Verlaufes der Basalzellen-Karzinome 
im Bereiche des Gebororganes. [Cancer of 
the ear with special reference to develop- 
ment and course of basal-cell carcinoma in 
the auditory area.] Monatschr. f. Ohrenh. 81: 
526-544, Sept. /Oct. /Nov., 1947. — Three case 
reports; carcinoma spread from external car 
toward or into middle ear. — M. C. J. 

Whittington, T. H. : Leucosarcoma of iris (un- 
pigmented malignant melanoma). Proc. Roy. 
Soc. Med. 41: 65-66, Jan., 1948. — Case report. 

OSSEOUS SYSTEM 

Beck, Norman R., & Bickel, William H. [Mayo 
Clin., Rochester, Minn.]: Interinnomino-ab- 
dominal amputations. Report of twelve cases. 
J. Bone & Joint Surg. 30-A: 201-209, Jan., 
1948. 


Blumentbal, H., &- Brunner, H. [Univ. 111., Coll. 
Med., Chicago]: Intraosseous tumors of the 
maxilla. Am. J. Orthodontics 33; 815-82- 
Dec., 1947. — ^Report of 2 cases. 

Brailsford, James F. [Roy. Cripples & Queen 
Elizabeth Hosps., Birmingham, Eng.]: The seri- 
ous limitations and erroneous indications of 
biopsy in the diagnosis of tumours of bone. 
Proc. Roy. Soc. Med. 41: 225-236, Apr., 1948. 

Bustos, Fernando M., & Brachetto-Brian, Do- 
mingo; Cordoma de 5 = vertebra lumbar. 
[Chordoma of the 5 th lumbar vertebra.] 
Bol. y trab., Acad, argent, de cir. 31 (21); 738- 
744, 1947. — Case report. 

Coley, Bradley L., & Higinbotham, Norman L. 
[New York City]; Conservative surgery in tu- 
mors of bone with special reference to seg- 
mental resection. Ann. Surg. 127: 231-242, 
Feb., 1948. 

Copello, Oscar: Condroosteoblastoma del hueso 
iliaco con degeneracion maligna. [Chondro- 
blastoma of the ilium srith malignant de- 
generation.] Bol. y trab., Acad, argent, de cir. 
31 (26): 899-901, 1947. — Case report. 

Flink, Edmund B. [Univ. Minn., Minneapolis]: 
Calcium, phosphorus and phosphatase as 
aids in the diagnosis of bone lesions. Radi- 
ology 50: 72-82, Jan., 1948. 

Garland, L. Henry, & Kennedy, Bayles R. 
[Stanford Univ. M. Sch., San Francisco, Calif.]: 
Roentgen treatment of multiple myeloma. 
Radiolog)' 50: 297-317, Mar., 1948. — Sun-ey 
of literature and report of 13 cases. 

Gentil, Fernando, & Coley, Bradley L. [Memo- 
rial Hosp., New York City]: Sacrococcygeal 
chordoma. Ann. Surg. 127: 432-455, Mar., 
1948. — Seven cases of sacrococcygeal chordoma 
seen between 1930 and 1943 are anal>-zed; 128 
cases, reported by others, reviewed. This tumor 
is rare: during the same period more than 
30,000 patients with neoplastic disease were ad- 
mitted to Memorial Hospital. It arises from 
notochordal tissue, grows slowly and progressive- 
ly, tends to destroy bone, recurs promptly fol- 
lowing surgical e.xcision, and, in gener.al, is 
radioresistant. Histologically, it is well differen- 
tiated and of relatively low malignancy; highly 
malignant types occur occasionally, accounting 
for widespread metastasis in about io% of the 
cases (lungs, liver, peripheral Ij-mph nodes). 
Pain is the earliest symptom, becomes intrac- 
table ^^'hen nerve roots are involved, and is pres- 
ent in half the cases before a mass is noted. 
Bladder and rectal disturbances, trophic ulcers, 
and other neurological manifestations appear 
during the more advanced stages. Destruction 
of the sacrum is a constant feature. Chordoma 
must be differentiated from chondrosarcoma and 
tuberculosis of the sacrum ; tumors of the female 
pelvic organs, spinal cord, and soft parts; sacro- 
coccygeal teratoma; cancer of the rectum, i 
though X-ray’S are helpful for clinical differen- 
tiation, a definite diagnosis can be made only 
by biopsy. Because of the anatomical location 
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of the tumor, surgical resection is difficult. Re- 
moval of bulky portions, radiation therapy to 
control pain, and chordotomy are recommended. 
A cure has never been obtained; palliation is 
the most that can be hoped for with present 
methods of therapy. — H. E. E. 

Goldenberg, Raphael R. [St. Joseph Hosp., Pater- 
son, N. J.]: Osteoid-osteoma. J. M. Soc. New 
Jersey 45: 1 04- 107, Mar., 1948. — Report of 

4 cases. 

Gutman, AJe.vander B. [Columbia Univ. Coll. 
Phys. & Surgeons, New York City]: Tumors of 
the skeletal system; medical aspects. Bull. 
New York Acad. Med. 23: 512-518, Sept., 
1947. 

Kibler, Ra)Tnond S. [Univ. Buffalo Sch. Med., 
N. Y.]: Jlyeloma cell cytology as revealed by 
histochemical methods. J. Lab. & Clin. Med. 
32: 1428-1429, Nov., 1947. — The areas of hya- 
loplasm in the myeloma cells are due to the 
presence of underlpng mitochondria and por- 
tions of the Golgi element. These structures 
have been found to be of a phospholipid nature. 
Vitamin A and/or the carotinoid pigments are 
localized to these areas. These structures give 
a c>'tochemical reaction for free alpha amino- 
acid groups. — Auth. Summ. 

Kinkade, Joseph M. [Tucson, Ariz.]: Angiosar- 
coma of the petrous portion of the temporal 
bone. Report of a case. Ann. Otol., Rhin. & 
Laiyng. 57: 235-240, Mar., 1948. 

Kinsella, Tliomas J.; Wliite, S, Marx, & 
Koucky, R. W. [Minneapolis, Minn.]: Two un- 
usual tumors of the sternum. J. Thoracic 
Surg. 16: 640-667, Dec., 1947. — Two unusual 
sternal tumors, a benign giant-cell and an ap- 
parently solitar>- plasma-cell myeloma, are pre- 
sented, and surgical treatment outlined. The 
available literature on benign, malignant, and 
metastatic tumors and some of the inflamma- 
tor>- lesions of the sternum is reviewed and 
tabulated. — Auth. Summ. 

Lapidus, Paul V., & Wilson, Milton J. [Flower 
& Fifth .Ave. Hosps., New York City]: Osteoid 
osteoma. Report of three cases. Bull. New 
York M. Coll., Flower & Fifth Ave. Hosps. 10: 
37 - 44 , 1947- 

Lattes, Raffaele, & Bull, Dasrid C. [Columbia 
Univ. & Presb)-terian Hosp., New York City]: 
A case of glomus tumor with primary in- 
volvement of bone. .Ann. Surg. 127: 187-191, 
Jan., 1948. 

Manganiello, Louis O. J. ; Reimann, D. L., & 
V agner, Jobn A. [Univ. Md. Sch. Med., Balti- 
more]: Cerebral involvement by osteogenic 
sarcoma associated with Paget’s disease of 
the skull. .Arch. Neurol. & Psychiat. 59: 99- 
106, Jan., 1948. — Case report. 

Morton, John J., & Mider, G. Burroughs [Univ. 
Rochester, Sch. Afed. & Dent., N. Y.]: Chon- 
drosarcoma. Ann. Surg. 126: 895-931, Dec., 
> 947 - — Discussion and report of 14 cases. 
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Phemister, Dallas B. [Univ. Chicago, 111 .]: Can- 
cer of the bone and joint. J..A.M..A. 136: 545- 
554, Feb. 21, 1948. — Diagnosis and treatment 
of osteogenic sarcoma, chondrosarcoma, 6bro- 
sarcoma, malignant giant-cell tumor, Ewing's 
sarcoma, reticulum-cell sarcoma, Ismphosarcoma, 
angiosarcoma, liposarcoma, myeloma, and syno- 
vdoraa. — D. A. S. 

Poppe, J. K., & Berg, R. [Portland Veterans 
.Adm. Hosp., Portland, Oreg.]: Resection of 
chest wall tumors. Report of two cases. North- 
west Med. 47: 1 19-122, Feb., 1948. 

Seeman, George F. [Nashville, Tenn.]: Sacro- 
coccygeal cystic teratoma with traumatic 
hemorrhage. Oral Surg., Oral Med, & Oral 
Path, i: 308-311, Mar., 1948. 

Shellito, John G., & Dockerty, Malcolm B. 
[Mayo Clin,, Rochester, Minn.]: Cartilaginous 
tumors of the hand. Surg., Gj-nec. & Obst. 
86: 465-472, Apr., 1948. — -Analysis of 42 cases. 

Sherman, Robert S., & Snyder, Ruth Evelyn 
[Memorial Hosp., New York City]: Tlie roent- 
gen appearance of primary reticulum cell 
sarcoma of bone. .Am. J. Roentgenol. & Rad. 
Therapy 58: 291-306, Sept., 1947. — From find- 
ings on 17 cases, the authors conclude that pri- 
mary reticulum-cell sarcoma of bone is a radio- 
sensitive tumor presenting constant features of 
single-bone involvement, medullary origin, me- 
dullar>’ and cortical bone destruction, moder- 
ately active growth, ill-defined borders, charac- 
teristic changes in x-rays following x-ray ther- 
apy, a tendency to grow w-ithin the medullary 
portion of the bone with relatively small perios- 
seous extension, and a predilection for the long 
bones, more than 40% of all cases being located 
about the knee. Osteogenic sarcoma bears the 
closest resemblance to reticulum-cell sarcoma, 
especially when of medullary origin. When it 
occurs in the shaft, Esving’s tumor may have to 
be Considered in differential diagnosis. In 15 
of these 17 cases, x-rays were the sole method 
of treatment. It was used once with local ex- 
cision; once it preceded amputation. — A. G. 
James, M.D. 

Sriraslava, S. P, [M. Coll., Agra., India]: Hy- 
datid cyst of innominate bone. Indian J. 
Surg. 9: 157-158, Sept., 1947. — Case report. 

Tamari, M. [Chicago, 111 .]; Mastoid Lone biop- 
sies. -Ann. Otol., Rhin. & Laiyng. 56; 999-1006, 
Dec., 1947. 

Vails, Jose: Ottolenghi, Carlos E., & Scliajo- 
wicz, Fritz [Buenos Aires, .Argentina]: Aspira- 
tion biopsy in diagnosis of lesions of verte- 
bral bodies. J.A.M..A. 136; 376-382, Feb. 7, 
1948. — The technique, indications, and end re- 
sults obtained by aspiration biopsy of the verte- 
bral bodies are given. Not all the vertebral seg- 
ments are recommended for puncture, and in 
certain regions, such as the upper dorsal, large 
arterial and venous trunks could be injured. 
Two areas best suited for aspiration are; an 
upper group comprising the 4 distal cervical 
vertebrae ; a lower group, the 3 distal dorsal and 
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all the lumbar vertebrae. The technique of as- 
piration and special needles required are de- 
scribed. There were no significant accidents, 
probably because of the technique employed. 
This was used in 86 cases in these regions'- 
cervical in 9, dorsal in t8, lumbar in 46, and 
undesignated in 13 cases. The types of lesions 
in 68 of these cases were: metastatic cancer 32, 
myeloma 9, angioma i, tuberculosis 12, echi- 
nococcus 2, inflammatory and other non-specific 
diagnoses 12. Definitely positive diagnoses were 
made in 59 cases by smear and section of the 
aspirated material. — F. S. Butler, M.D. 

RESPIRATORY TRACT 

NOSE : SINUSES : PHARYNX 

Adams, W. Stirk [Birmingham, Eng.]; A case of 
chordoma of the rigVit frontal sinns. 
Lar>'ng. & Otol. 62: 93-95, Feb., 1948. 

Cojazzi, Luigi [Univ. Padua, Italy]: Ricerche 
sxille reazioni reticolari iperplastiche e neo- 
plasticlie nelle vie aeree superior!. Nota III. 
Le reazioni del reticolo endolelio nelle linfo- 
gliiandole latero-cervicali durante lo sviliippo 
di neoplasmi oro-faringo-laringei. [Hyper- 
plastic and neoplastic reticular reaction in 
the upper respiratory passages. III. The re- 
action of the reticulo-endothelium in the 
lateral cervical Ij-mph glands during the de- 
velopment of oro-pharj-ngo-laryngeal neo- 
plasms.] Arch. ital. di otol. 58: 166-172, Sept., 
1947- 

Cruthirds, A. E. [Phoenix, Ariz.]: Angio-epithe- 
lioma of the postnasal space. Ann. Otol., 
Rhin. & Laryng. 57: 230-234, Mar., 1948. — 
Case report. 

Graham, Vincent P., & Meyer, Ralph R. [Univ. 
Chicago, 111.]: Experiences with nasopharj-n- 
geal carcinoma. Radiology 50: 83-91, Jan., 
1948. — Twenty-six proved cases of malignant 
neoplasms of the nasopharymx are reviewed. 
Transitional-cell carcinoma was the commonest 
lesion. Cervical Ijmphadenopathy was present 
in the majority of the patients on the initial 
examination. 18 of the 24 patients examined by 
axial x-rays of the skull showed bone destruc- 
tion, most frequently in the region of the petrous 
apex and foramen ovale. External x-rays were 
used in all cases as the only treatment, 5000 r 
in 40 days being the usual tumor dose. 17 
patients are now dead, the average survival 
period from the time of treatment being 23 
mos. Of those still living, 4 are free of disease 
5 yrs. or longer, i is well after 3 yrs., i was 
apparently well for 12 yrs., and now has a 
local recurrence; the remaining 3 patients were 
alive when last seen but are not expected to 
survive. — “Auth. Summ. 

McFarland, J. C. [Roy. Liverpool Children’s Hosp., 
Eng.]: Retropharyngeal lipoma. Report of a 
case. Lancet i : 327, Feb. 28, 1948. 

McKenzie, "W. Raymond [Baltimore, Md.]: Ma- 


lignancy of the nasal sinuses. South. M 7 
41: 156-158, Feb., 1948. — A rcx-iew, 

Martin, Hayes; Ehrlich, Harry E., & Abeh 
Jules C. [Memorial Hosp., New York City]: 
Juvenile nasopharyngeal angiofibroma. Ann 
Surg. 127: 513-536, Mar., I948.---This 'rare 
highly vascular, essentially benign neoplasm, cn’ 
countered in 29 patients from 1927 to 1946 
occurs in pubescent males and usually regresses 
spontaneously when full sexual maturity has 
been reached. Evidence is presented to support 
a sex-endocrine relationship. There were no in- 
stances of malignant transformation; the au- 
thors believe that those cases previously reported 
by others as malignant were not critically se- 
lected. The usual s)-mptoms are nasal obstruc- 
tion, recurrent epista.xis, facial deformity, and 
unilateral e.xophthalmos. Paranasal sinus and 
ear infections are frequent complications. The 
presence, in pubescent or adolescent males, o{ 
a bulky, vascular nasophaiyngeal mass that has 
grown forward to block one or both choana and 
is associated with these s>Tnptoms should sug- 
gest the diagnosis, and biopsy taken for histolo- 
gic confirmation. 

Treatment comprises relief of s>’mptoms and 
arrest of the growth, during the period of ac- 
tivity, since complete eradication, either by 
surgery or irradiation, is impossible and at- 
tempts thereat hazardous. A systematic plan of 
treatment is outlined: hormone therapy (testo- 
sterone propionate), ligation of the external 
carotid arteries, x-ray and radium therapy. Sur- 
gical removal of the bulk of the tumor through 
a transmaxillar>> approach is described but rec- 
ommended only in patients with marked fa- 
cial deformity or with S)mptoms that cannot 
be controlled by more conservative methods of 
treatment. The prognosis is excellent if the case 
is properly managed. The greatest hazard to life 
and permanent disability lies in injudicious 
treatment. — H. E. E. 

Revesz, G, [St. Rochus Hosp., Budapest, Hung.]; 
Neurinoma in the nasal cavity. J. Larjmg. & 
Otol. 62: 241-244, Apr., 1948. — Case report. 

Shea, John J. [Memphis, Tenn.]: The patholog)’ 
of nasal polyps and related growths. Ann. 
Otol., Rhin. & Larjmg. 56: 1029-1034, Dec., 
1947- 

Suggit, Stephen; Three cases with extensive 
carcinoma of the hypopharynx. J. Laiyng. & 
Otol. 62: 245-248, Apr., 1948. 

Van Metre, Thomas E., Jr. [Johns Hopkins Hosp. 
& Sch. Med., Baltimore, Md.]: Malignant tu- 
mors of the nasopharynx. Bull. Johns Hopkins 
Hosp. 82: 42-55, Jan., 1948. — The author has 
analyzed 46 cases of malignant nasophar)’ngcaI 
tumors collected over a period of 21 yrs., to 
emphasize and explain certain signs and s)Tiip- 
toms associated with these lesions. As demon- 
strated in this study, the delay in diagnosis is 
not warranted on the basis of the evident clini- 
cal picture. In 94%, the first s>mptom fell m 
one of four groups. In the “ear group ’ as mani- 
fested by pain, tinnitus, fullness, air-conduction 



CURRENT CANCER LITERATURE 


deafness, or retraction of the drum, there was 
an average delay of 2 o }4 mos. from the appear- 
ance of the first sj-mptom to admission. In those 
with “nose sj-mptoms” such as pain, obstruction 
to breathing, or nasal, often bloody, discharge, 
there was an average delay of 14 mos. Even in 
the “node group” where a subdigastric node, 
often bilateral, tvas the patient’s first complaint, 
an average of 13 mos. (up to 2 yrs.) elapsed 
before admission for diagnosis. In the group of 
“cranial nerve involvement” there tvas an av- 
erage delay of 7 mos. This shorter period was 
accounted for by the fact that in almost every 
case in this categorj’, pain was a first and con- 
tinuously prominent sjTnptom. All e.vcept the 
XI cranial nerve tvere involved singly or in com- 
bination in this series. Most frequently affected 
were the V (27 times), VI (13), IX (13), VII 
(10) and XII (8). Surprisingly, the III and IV 
cranial nerv'es were involved only 6 and 3 times, 
respectively. In the nasopharj-n.x, the tumor most 
often spread through the foramen lacerum and 
laterally along the sella turcica and cavernous 
sinus where the III, IV, V, and VI cranial 
nerves are readily encountered. Further extra- 
dural and intracranial spread would account for 
the involvement of the other cranial nerves. In 
fact, the detailed tables reveal that wherever 
cranial nerves other than III, IV, V, and VI 
tvere involved, one or more of the latter were 
also affected. [A thorough study and awareness 
of the many points emphasized by this paper 
should materially tend to cut dotvn the unnec- 
essarily long delay now encountered between the 
appearance of the first sjTnptom and the final 
diagnosis in malignant tumors of the naso- 
phar>-nx.] — S. L. Perzik, M.D. 

Waltner, Jules G. [Columbia Univ., Coll. Phys. & 
Surgeons, New York City]: Plasma cell tumors 
of the nasopharynx. Ann. Otol., Rhin. & 
Laryng. 56: gii-gi6, Dec., 1947. — Report of 2 
cases of plasmocj-toma. 


LARYNX 

Charterls, Alexander A. [Glasgow, Scotland]: 
Cancer of the larynx and its treatment by 
radium. J. Laiyng. & Otol. 62: 163-169, Mar., 
1948. — .Analysis of 30 cases. 

Clerf, Louis H. [Jefferson Hosp,, Philadelphia, 
Pa.]: Laryngectomy. Surg., G>Tiec. & Obst. 86: 
197-202, Feb., 1948. — ^Discussion of indications, 
technique, and results. 

Donlan, Charlotte P. [New York City]: Tumor 
dose in cancer of the larynx. Radiology 50: 
463-467, Apr., 1948. — -A study of 113 cases. 

Etler, H. [Rontgen-Inst., Kantonsspit., Lucerne, 
Swtz.]: Die perorale Nalibeslrahlung der 
Larynx- und Hypopharynx-Carcinome. [Per- 
oral short-distance irradiation in laryngeal 
and hiTpopharyngeal carcinoma.] : Radiol, 
dm. 16: 337-338, Nov., 1947. 

Harris, Herbert H. [Houston, Tex.]: Benign 
lesions of the true vocal cords. Ann. Otol., 
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Rhin. & Laryng. 57: 189-196, Mar., 1948. — 
General discussion. 

Jesberg, Simon [Los Angeles, Calif.]: California 
Cancer Commission Studies. Chapter XFV. 
Cancer of the larynx. California Med. 68: 
303-305, Apr., 1948. 

Kemler, Joseph I. [Baltimore, Md.]: Treatment 
of carcinoma of the pharynx and larynx. 
Eye, Ear, Nose & Throat Monthly 27: 1 19-125, 
Mar., 1948. — ^.Analysis of 50 cases. 

Kernan, John D. [Coll. Phys. & Surgeons, Col- 
umbia Univ., New York City]: The treatment 
of intrinsic cancer of the larynx. NTw York 
State J. Med. 48: 178-182, Jan. 15, 1948. 

Proctor, Bruce; Lofstrom, James E., & Num- 
berger, Carl E. [St. Mary’s Hosp., & Wayne 
Univ'. Coll. Med., Detroit, Mich.]: The use of 
contact therapy in the treatment of carci- 
noma of the larynx. Laryngoscope 58: 225- 
243, Mar., 1948. — This is a preliminary report 
of a new, combined surgical and radiation treat- 
ment of cancer of the larynx. Contact x-rays, 
with the Phillips unit, are given to the tumor 
bed after tumor removal by a laryngofissure (fac- 
tors: 50 K.V.P.; 0.2 to 1.2 mm. Al; 2.0 to 4.0 
cm. STD; i.o to 3.0 cm. fields, giving 5000 to 
12,000 r). Of the 9 cases of intrinsic cancer of 
the larynx, only 2 showed histologic proof of 
residual cancer in the tumor bed; i revealed 
recurrent disease at 4^ mos. requiring total 
laryngectomy. External fistulas developed in 4 
cases, 2 tvith limited chondritis; all eventually- 
closed. The resulting voice was husky in all 
cases. Isodose charts through the neck at the 
vocal-cord level are presented for high-voltage 
x-rays, the Phillips contact unit, and the radium 
pack. The longest follow-up is 21 mos. [The 
short follow-up and the absence of histologic 
evidence of cancer in the tumor bed in 7 of the 
9 cases, with a prompt recurrence in i of the 2 
cases showing residual cancer, should be con- 
sidered before applying this combined treatment 
to operable cases.] — S. L. Perzik, M.D. 

Putney, F. Johnson [Philadelphia, Pa.]: Hoarse- 
ness. J. M. Soc. New Jersey 45: 23-26, Jan., 
1948. 

Scbal], LeRoy A., & Jesberg, Norman [Mass. 
Eye & Ear Infirmary, Boston]: Unusual laryn- 
geal lesions. Ann. Otol., Rhin. & Laryng. 56: 
904-910, Dec., 1947. — Report of 3 cases: bron- 
chogenic carcinoma svith carcinoma of laryaix 
9 [A yTS. later; carcinoma of larynx recurring in 
identical location 8 yxs. after simple biopsy: 
localized primary idiopathic amyloid disease 
confined to the larynx. — D. A. S. 

Schoolman, Joseph G. [Chicago, 111 .]: Mor- 
tality in cancer of the larynx. Ann. Otol., 
Rhin. & Laryng. 57: 197-200, Mar., 1948. — 
Because of patient and physician procrastina- 
tion, only 15.67% of individuals having cancer 
of the laryn.x can be expected to survive 5 or 
more yTS. The incidence of 44.18% benign 
laryngitis and the relatively high incidence of 
surgical cure of operated cases give the patient 
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and the physician a false sense of security. — 
From Autli. Summ. 

Tice, Galen M., & While, Charles M. [Univ. 
Kansas M. Center, Kansas City] : Cancer of 
the larynx and hypopharj-nx. J. Kansas M. 
Soc. 49: 93-97, Mar., 1948. 

Walker, James S. [Carle Hosp. Clin., Urbana, 
111 .] : Neurinoma of the larynx. Report of a 
case. Ann. Otol., Rhin. & Lars'ng. 36; 898- 
903, Dec., 1947. 

Wiethe, C. [Univ. Vienna, Austria]: Mycosis 
(Granuloma) fungoides laryngis. Monatschr. 
f. Ohrenh. 81: 501-504, Sept./Oct./Nov., 1947. 
— Case report. 

TRACHEA AND BRONCHI 

Broyles, Edtvin N. [Baltimore, Md.]: Broncho, 
scopic experiences with tumors of the lower 
respiratory tract. Ann. Otol., Rhin. & Laryng. 
57: 129-133, Mar., 1948.— With presentation 

of 5 cases illustrating important points in diag- 
nosis. 

Clerf, Louis H. [Jefferson Hosp., Philadelphia, 
Pa.]: Progress in hronchology. J.A.M.A. 136: 
733-736, Mar. 13, 1948. 

Colson, G. M., & Willcox, A. [Middlesex Hosp., 
Eng.]: Phalangeal metastases in broncho- 
genic carcinoma. Lancet i: 100-102, Jan. 17, 
1948. — Clinical and .x-ray evidence of primary 
bronchogenic carcinoma was present in all 3 
patients. In one, metastases to 3 distal hand 
phalanges were a terminal event ; autopsy showed 
an oat-cell bronchogenic carcinoma. Initially, 
the others had painful fingers or toes somewhat 
suggestive of inflammation, but with local en- 
largement much more prominent than pain. A 
distal thumb phalanx and a metatarsal were 
affected in one, a metatarsal in the other. Both 
showed bone destruction radiographically and 
malignant cells on aspiration biopsy. In one, 
these cells had characteristics of lung cancer. 
Symptoms of the pulmonary disease followed in 
6 and 8 wks. Death ensued 24, 7, and 4 mos. 
from onset of s>mptoms. — ]. L. Fool, M.D. 

Gagnon, E. D. [Univ. Toronto & Toronto Gen. 
Hosp., Ont.]: Bronchogenic carcinoma. (12 
year review and operative results.) Canadian 
M. A. J. 58: 25-29, Jan., 1948. — A detailed 
statistical report is presented on 508 cases of 
bronchogenic carcinoma seen at the Toronto 
General Hospital, 1934-1945 inclusive. The 
diagnosis was clinically obvious or proved by 
biopsy of distant metastasis in 284 patients; in 
224, histologic proof came from the primar>'; 
in 60, from autopsy. Bronchoscopy was done 
in 150 and abnormalities noted in 124. A posi- 
tive biopsy was secured 105 times (69.1%). 
88.9% of the patients were male. The age span 
was 15 to 84 yrs. Thoracotomy was done in 86, 
with 49 resections. There were 5 lobectomies; 
only I patient had lung cancer and he died of 
empyema. 2 had adenomas and 2 had lung 
abscesses, all misdiagnosed preoperatively. The 


author definitely excludes 4 cases of malignant 
adenoma from the pneumonectomy statistics 
Ihe 44 pneumonectomies for lung cancer car 
ned an over-all postoperative mortality ‘of 
36.3%, or 16 cases. The postoperative complica- 
tions included embolus to undisclosed sites 6 
times, empyema and massive hemorrhage 3 times 
each. Not a single instance of bronchopleural 
fistula was noted. Bronchial-stump closure was 
by a simple running chromic catgut suture re- 
enforced in some cases with interrupted silk 
sutures. [No pleural overlap is mentioned.] 15 
patients survived the operation to die of their 
cancer, 53 % within 6 mos; the longest survival 
was 2% yrs. In 5 patients, cerebral metastasis 
without intrathoracic recurrence svas the ter- 
minal event. The most significant facts concern- 
ing the 13 patients surviving without evident 
disease are that only 3 had hilar-node metastasis 
at operation, and 6 had such peripherally situ- 
ated cancers that bronchoscopy was cither nega- 
tive or not carried out at all. 2 patients died of 
other causes 4J/2 and 6 yrs. after pneumonec- 
tomy and 3 are still alive more than 5 yrs. after. 
— /. L. Pool, M.D. 

Herve, A., & Ramioul H. [Univ. Liege, Bclg.]: 
La radiotherapie dans le cancer bronchiqiie. 
[Radiotherapy in cancer of the bronchus.] 
Rev. med. Liege 2: 5 10-51 4, Sept. 15, 1947.— 
A review. 

.lanes, Robert M. [Toronto, Ont.]: Lipoid pneii. 
monia simulating bronchogenic carcinoma. 
J. Thoracic Surg. 16: 451-457, Oct., 1947.— 
Report of 2 cases. 

Knight, John S., & Bunting, Williston P. 
[Kansas City, Mo.] Fibroma of the trachea. 
Arch. Otolar>’ng. 47: 67-70, Jan., 1948. — Case 
report. 

Langston, Hiram T., & Fox, Robert T. [North- 
west. Univ. M. Sch., Chicago, 111 .]: The indi- 
cation for posterior transpleural bronchol- 
omy in the management of intrabronchial 
tumors. Surg., Gynec. & Obst. 86: 192-196, 
Feb., 1948. — A case is reported in which a 
benign pedunculated intrabronchial tumor (fi- 
broma) was managed by transpleural bronchot- 
omy with excellent results. A general discus- 
sion of the posterior transpleural surgical 
approach is presented and a few technical con- 
siderations arising from the experience in this 
case are pointed out. — Aiith. Summ. 

Langston, Hiram T., & Fox, Robert T. [Chicago, 
111 .]: Intrabronchial fibroma managed by 

posterior transpleural bronchotomy. Proc. 
Inst. Med. Chicago 17; 53, Feb. 15, 1948. 

Linard, Raymond: Aspects particiiliers du can- 
cer bronchiqiie. [Special aspects of bronchial 
cancer.] Rev. med. Liege 2: 525-528, Sept. 15, 
1947. — A review. 

Mathews, W. H. [Montreal Gen. Hosp., Quo.]: 
The examination of spuluni for tumour cells. 
Canadian M. A. J. 58: 236-240, Mar., 1948. 
—The method used and the results achieved m 
the examination of sputum for tumor cells in 
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suspected cases of bronchogenic carcinoma in a 
2-yr. period are revietved. A positive diagnosis 
was made in 24 (72.7%) of 33 cases, cither 
proved or reasonably certain of being a broncho- 
genic carcinom^^. A false positive diagnosis was 
made once in each of 2 cases. There were 9 
in which the sputum was not demonstrated to 
contain tumor cells, 7 of these being proved by- 
autopsy, biopsy, or operation, and 2 cases hav- 
ing a probable clinical and radiological diagno- 
sis of bronchogenic carcinoma. — Auth. Summ. 

Norris, Charles M. [Temple Univ., Philadelphia, 
Pa.]: Early clinical features of bronchogenic 
carcinoma: illuslrative cases. Dis. of Chest 
14: 198-217, Mar./Apr., 1948. 

Pavlovsky, Alejandro J.: Adenocarcinoma bron- 
quial. Sindronie de Bamberger-Marie. Neu- 
moneclomia. [Bronchial adenocarcinoma. 
Bamberger-Marie syndrome. Pneumonec- 
tomy.] Bol. y trab., Acad, argent, de cir. 31 
(25): 857-860, 1947. — Case report. 

Scott, Thornton [Lexington, Ky.]: Cytologic 
studies of sputum in bronchogenic carci- 
noma. J. Lab. & Clin. Med. 32: 1543, Dec., 
1947 - 

Smalhers, Homer M. [Wayne Univ. Coll. Med., 
Detroit, Mich.]: Cytologic study of bronchial 
secretions in diagnosis of bronchogenic car- 
cinoma. A short review. J. Michigan State M. 
Soc. 47: 393-395; 452, Apr., 1948. 

Wenzl, M. [II. Chir. Univ.-Klin., Vienna, Aus- 
tria]: Zur Syniptomatologie und Diagnostik 
des Bronchuskarzinoms. [Symptomatology 
and diagnosis of bronchial carcinoma.] 
Krebsarzt 3: 1-19, Jan., 1948. — The author 

discusses symptomatology and diagnosis of bron- 
chial carcinoma on the basis of 120 patients, of 
whom 78 were inoperable on clinical examina- 
tion, 26 inoperable on e.xploratory thoracotomy, 
6 refused operation, and 10 were operable. In 
72, 2 svks. to more than 3 yrs. elapsed betsveen 
appearance of first symptoms and examination; 
in 41 of these, 6 mos. to i yr. — M. C. J. 

LUNG ANT) PLEURA 

Bisgard, J. Dewey [Omaha, Nebr.]: Pulmonary 
cavernous hemangioma with arteriovenous 
fistula, surgical management: case report. 
Ann. Surg. 126: 965-972, Dec., 1947. 

Brantigan, 0 . C. [Sch. Med., Univ. Md., Balti- 
more]: Carcinoma of the lung. A challenge 
to early diagnosis. Bull. Sch. Med., Univ. 
Maryland 32: 1 31- 139, Jan., 1948. — There is 
need for greater awareness of the varied sympto- 
matology of lung cancer. There may be no 
si-mptoms, when the disease can be picked up 
only by mass chest x-rays. Distant metastasis 
from a silent lung primary may be the first 
sign and pulmonaiy symptoms never appear in 
such patients. Others will have had no previous 
pulmonary symptoms and may have either an 
insidious onset of chronic lung complaints or an 
acute pulmonary illness. The third group con- 
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tains patients with other long-standing lung dis- 
ease in whom a cancer secondarily develops. 
Because of such variations in the clinical setting, 
chest x-rays of healthy adults should be more 
widely taken; any male more than 35 with a 
chronic pulmonary complaint should be sus- 
pected of cancer; every pulmonary disease 
should be accurately diagnosed with all labora- 
tory aids; and exploratory thoracotomy should 
be freely employed as a diagnostic method. Be- 
tween February, 1943, and January, 1947, the 
author saw 63 private patients with lung cancer, 
e.xplored 37, and was able to resect the tumor 
in 20 (54%), comparable to Oschneris figure 
of 59.8% in a group of 246 ward and private 
patients. — /. L. Pool, M.D. 

Bnininx, Willy: La bronehoscopie dans les 
cancers broncbo-pulmonaires. [Broncho- 
scopy in bronchopulmonary cancer.] Rev. 
med. Liege 2: 514-524, Sept. 15, 1947 . — A re- 
view of 55 cases; 19 case reports. 

Campbell, Murray H., & Pertner, D. W. [Univ. 
Manitoba, Winnipeg]: Mesothelioma of the 
pleura. Canadian M. A. J. 58: 371-373, Apr., 
1948. — Case report. 

De Nicola, Carlos P. : Cancer de pulmon. Neu- 
monectomia en un carcinoma de pulmon con 
sindrome de Bamberger-Marie, [Cancer of 
the lung. Pneumonectomy for cancer of the 
lung svith Bamberger-Marie syndrome.] Bol. 
y trab., Acad, argent, de cir. 31 (31): 1067- 
1071, 1947. — Case report. 

Desais-e, Paul [Univ. Liege, Belg.]: L’exerese 
chirurgicale des tumeiirs du poumon et du 
mediastin. [Surgical extirpation of tumors 
of the lung and mediastinum.] Rev. med. 
Liege 2: 493-503, Sept. 15, 1947. — A review. 

Efller, Donald B., & Blades, Brian [Washington, 
D. C.]: Surgical treatment of the solitary- 
lung metastasis. J. Thoracic Surg. 17: 27-37, 
Feb., 1948. — Six cases from the literature and 
3 new cases arc reported in which solitary' pul- 
monary metastases were resected. The primary 
cancers were: 4, adenocarcinoma of the the 
large bowel; 1 each, renal adenocarcinoma, 
uterine adenocarcinoma, testicular chorionepi- 
thelioma, liposarcoma of the thigh, and synovi- 
oma of the calf. The inters'al between resection 
of the primary tumor and the metastasis ranged 
from 2 mos. in Blades’ patient with malignant 
synovioma to 13 yrs. in the uterine adenocarci- 
noma. 6 patients without evidence of cancer 
are living from 6 mos. to 16 yrs. after pulmo- 
nary resection, 3 more than 4 yrs. The malig- 
nant synovioma in a 23->T.-old male had been 
present for 2 yTS. prior to amputation ; the speci- 
men showed invasion of the posterior tibial vein. 
Chest x-ray showed a mass 4 cm. in diameter in 
the right middle lobe prior to amputation; 17 
mos. follosving lobectomy, there was no evidence 
of further metastasis. 

One patient died of metastases 9 mos. after 
pneumonectomy by Raine, the primary rectal 
lesion having been removed 8 mos. prior to 
pneumonectomy. One colon patient (EfBers), 
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whose right upper lobe metastasis was present 
9 mos. prior to lobectomy, developed an intra- 
cranial metastasis 5 mos. later, also successfully 
excised, and the patient was well 2 mos. later. 
The choriocarcinoma case (Effler’s) developed 
a left lower lobe metastasis visible in x-rays 10 
mos. after orchiectomy and radical groin and 
retroperitoneal node dissection, in which re- 
gions no metastatic disease had been found. His 
lobectomy was 1 7 mos. after the original opera- 
tion; a hilar node was found in the specimen 
adherent to the inferior pulmonary vein. Skull 
and cerebral metastases were evident 4 mos. 
later. The chance for permanent arrest seems 
better in slow-growing, and therefore late- 
appearing, solitary pulmonary metastases. — 
7. L. Pool, M.D. 

Evans, T. Isiwyn [Church Village, Glam., Wales]: 
Cancer of the lung. Brit. M. J. i : 474, Mar. 
6, 1948. 

Gale, J. W., & Ciirreri, A. R. [Univ. Wis. M. 
Sch., Madison]: Present status of pulinonary 
resection for carcinoma and inflammatory 
diseases of the lung. Wisconsin M. J. 47: 

2 1 0-2 1 3, Feb., 1948. 

Gordon, Burgess [Jefferson Hosp., Philadelphia, 
Pa.]: Pulmonary cysts. Dis. of Chest 14: 193- 
197, Mar./Apr., 1948. 

Gottlieb, Charles, & Sharlin, Herbert S. [N. Y. 
Hosp., New York City]: Hilar densities simu- 
lating neoplasms. Radiology 50; 57-64, Jan., 

1948. 

Jones, John C. [Los Angeles, Calif.]: California 
Cancer Commission Studies. Chapter XVI. 
Carcinoma of the lung. California Med. 68: 
305-307, Apr., 1948. 

Lambert, Adrian [Columbia Univ. & Bellevue 
Hosp., New York City]: Carcinoma of the 
lung. Am. J. M. Sc. 215: i-j 2 , Jan., 1948. — 
Of 349 cases of lung cancer seen on the chest 
service at Bellevue Hospital, 1939 to Feb. 1946, 
279 were deemed inoperable because of distant 
metastasis (150 histologically proved). Pulmo- 
nary and pleural suppuration was considered no 
contraindication to surgery. 70 patients were 
explored: in 45, resection was not done, be- 
cause of mediastinal or chest-wall extension or 
metastasis not visualized by x-ray. There were 
20 pneumonectomies and 5 lobectomies. The 
patients averaged 52.8 yrs. ; all but 2 were male. 
Symptoms, including weight loss, were parallel 
in the resected and the explored groups, but the 
explored more often showed blood, pain, and 
wheezing, though they came to the hospital 2 
mos. sooner than the resected (av. 7 mos. from 
onset of s>Tnptoms). Bronchoscopy was positive 
in 36 of 63 (57%); 13 were resectable. 7 of 
16 with completely negative bronchoscopies were 
also resectable; this procedure is not be- 
lieved capable of determining resectability. [No 
mention is made of histologic study by aspira- 
tion biopsy or sputum smear.] 

Anatomically, 16 of 43 lesions in the right 
lung and 9 of 27 in the left were resected. 


Pathology: squamous-cell, u of 28; undiffer- 
entiated carcinoma, 8 of 23; adenocarcinoina 
0 of 8; adeno- and squamous carcinoma i* 
unclassified carcinoma, 10 — none resected. The 
undifferentiated cell cases averaged 2 mos 
shorter duration before hospitalization, while 
the adenocarcinomas were least likely to show 
a positive bronchoscopic biopsy. 

Following surgery, the nonrcscctcd patients 
had a 16% hospital mortality; the resected 
40%, though only 7 of these 10 died in the 
first mo., a 28% postoperative mortality. Bron- 
chopleural fistula led to death in 3 patients, 
each dying after the first mo. with recurrence 
or metastasis. After resection, prognosis was 
best in the squamous-cell type, the only 5-yr. 
survival being in this group; and 3 of the 10 
cases followed were living more than 24 mos. 
In the undifferentiated cell group, 3 of 8 lived 
more than 24 mos., while none of the 3 rcsccted- 
and-followcd adenocarcinoma cases survived i 
yr. Comparable longevity was rare in the non- 
resected group; only 5 of the 20 followed were 
living more than 12 mos.; i with adenocarci- 
noma and I with squamous carcinoma went 
over 48 mos. Some of these patients were ir- 
radiated, which may have influenced survival. 
— J. L. Pool, M.D. 

Lcroiix, G. F. [Univ. Liege, Bclg.]: Lc dingnos- 
lie du cancer pulnionaire ct de scs stndcs 
evolutifs. Acquisitions reccnles. [Diagno- 
sis of cancer of the lung and of its evolution- 
ary stages. Recent advances.] Rev. mcd. Liege 
2: 504-509, Sept. 15, 1947. 

Levitt, Nathan [Harper Hosp., Detroit, Mich.]: 
Primary carcinoma of the lung. Report of 
100 cases. J. Michigan State M. Soc. 47: 
395-399, Apr., 1948. 

Melick, D. W., & Williams, 0. 0. [Phoenix, 
Ariz.] : Multiple primary carcinomas. Arizona 
Med. 5; 29-31, Mar., 1948. — Case report: si- 
multaneous carcinomas of terminal alveoli, right 
lung; main-stem bronchus, left lung; prostate 
gland. — D. A. S. 

Moreno, Ivan Goni: Hamartoblastoiua del 
piilmon. [Hamnrtoblastoma of the lung.] 
Bol. y trab., Acad, argent, de cir. 31 (21): 754- 
756, 1947. — Case report. 

Ochsner, Alton ; DeBakey, Michael E., & Dixon, 
J. Leonard [Sch. Med., Tulanc Univ. La., New 
Orleans]: Primary malignancy of the lung. 
South Dakota J. Mcd. & Pharm. i : 43-47, Feb., 
1948. 

Ochsner, Edward Wm. Alton [New Orleans, 
La.]: Cancer of the chest cavity. Kentucky 
M. J. 46: 136-138, Apr., 1948. 

Pavlovsky, Alejandro J.: Neoplasia pulnionar. 
[Pulmonary neoplasia.] Bol. y trab., Acad, 
argent, de cir. 31 (30): 1032-1035, 1947. 

Rnvelli, A. [Univ.-Klin. Innsbruck, Austria]: Zum 
rontgcnologischen Erscheinungshild metnsta- 
tischer Lungcngeschtviilste: cin Fall von 
Lymphangiosis nietastatica rhabdoniyosnrco- 
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malosa. [The roentgenograpliic appearance 
of lung tumors: a case of metastatic rhabdo- 
myosarcomatoiis lymphangitis.] Krebsarzt 3: 
55-60, Feb., 1948. 

Rogers, William Lister [San Francisco Hosp. 
Unit, Dept. Pub. Health, Calif.]: Cystic dis- 
ease of the lungs. West. J. Surg. 56: 157-165, 
Mar., 1948. 

Schafer, Paul W., & Scott, Orland B. [Univ. 
Chicago Clin., Chicago, 111 .]: Should solitary- 
pulmonary “metastases” be resected? J. 
Thoracic Surg. 16: 524-529, Oct., 1947.— A 
case of coincident giant-cell tumor of the right 
ulna and a hamartoma of the left lung which 
simulated a metastasis is reported. The value 
of exploratory' thoracotomy is re-emphasi2ed. — 
Auth. Summ. 

Stein, Justin J. [Los Angeles Tumor Inst., Calif.]: 
Primary cancer of the lung. Ann. West. Med. 
& Surg. 2; 125-127, Mar., 1948. 

TIteodos, Peter A. [Jefferson M. Coll. Hosp., 
Philadelphia, Pa.]: Cystic disease of the lung 
■uith report of a case. Dis. of Chest 14: 115- 
120, Jan./Feb., 1948. 

Togni, Giulio [Univ. Pisa, Italy]: In tema di 
neoplasie maligne pleuriclie. [Malignant 
neoplasm of the pleura.] Policlinico (sez. 
chir.) 54 (11/12): 200-212, 1947. — Case report. 

TUMORS OF INFANCY AND 
CHILDHOOD 

Dargeon, Harold W. [New York City]: Cancer 
in children. Kentucky M. J. 46: 145-146, 

Apr., 1948. 

Dargeon, Harold W. [Memorial Hosp., New York 
City]: Cancer in children from birth to four- 
teen yea'rs of age. J.A.M.A. 136: 459-468, 
Feb. 14, 1948. — Statistics of incidence and dis- 
cussion of tumors occurring at the six most fre- 
quently affected sites: bones, kidneys, eye and 
orbit, lymphatic and blood-forming organs, soft 
somatic tissues, nervous system. — D. A. S, 

Hendrick, J. G. [St. Joseph Hosp., Memphis, 
Tenn.]: Hemangioma of the liver causing 
death in a newborn infant. J. Pediat. 32: 
309-310, Mar., 1948. 

Kenney, John M. [Sonoma, Calif.]: California 
Cancer Commission Studies. Chapter VII. 
Childhood cancer. California Med. 67: 325- 
329, Nov., 1947. 

Papierniak, Frank B. ; Ayer, John P., & Herbst, 
Robert H. [Chicago, HI.]: Large retroperito- 
neal ganglioneuroma in a child. Proc. Inst. 
Med. Chicago 17: 48-49, Feb. 15, 1948. 

Seiler, William C., Jr. [West. Reserve Univ. Sch. 
Med., Cleveland, Ohio]: Cerebellar medullo- 
blastoma in a seven-month-old infant. J. 
Pediat. 32: 317-319, Mar., 1948. 


[351 

Topper, Anne [Mt. Sinai Hosp., New York City] : 
Basal metabolism of children with tumors. 
Am. J. Dis. Children 74: 669-681, Dec., 1947. 
— ^Basal metabolic rates were determined on 21 
children with brain tumors and 19 with tumors 
elsewhere. The metabolic rates in those with 
brain tumors were all negative, — 3 to — 21, 
irrespective of whether the tumors were benign 
or malignant. The metabolic rate was increased 
in all 19 with tumors elsewhere; 3, ivith benign 
tumors, had a normal metabolic rate of o to 
+ 12%; 16 had a greatly elevated rate of -r 27 
to -f- 50% ,- all had highly malignant tumors, 
including neuroblastoma, sarcoma, lymphosar- 
coma, carcinoma, and adenocarcinoma. The au- 
thor suggests that the basal metabolic rate be 
used in the diagnosis of tumors, e.g., a low- 
metabolic rate associated with unexplained head- 
aches or vomiting should suggest a brain tumor. 
2 chest x-rays are shown, each with a shadow- 
in the upper mediastinum: In i, the metabolic 
rate was -j- 9; the surgical specimen w-as a 
ganglioneuroma. In the other, the rate was 
+ 38; at autopsy- the tumor proved to be neuro- 
blastoma. — A. G. lames, M.D. 

Wilensky-, A. O. [New York City-]: Wilms’ tu- 
mor. J. M. Soc. New Jersey 45: 21-22, Jan., 
1948. — Case report. 

RESEARCH— GENT:RAL 

Anon.: Symposium on caneer research. Texas 
Rep. Biol. & Med. 5: 367-382, Winter, 1947. 

Begg, R. W. [Dalhousie Univ., Halifax, N. S.]; 
Cancer research. Nova Scotia M. Bull. 27: 
64-71, Mar., 1948. 

Cowdry-, E. V. [Wash. Univ., & Barnard Free Skin 
& Cancer Hosp., St. Louis, Mo.]: Expecta- 
tions in cancer research. Proc. Inst. Med. 
Chicago 17: 30-38, Feb. 15, 1948. 

Dickie, .Annamae, & Hempelmann, Louis H. 
[Los Alamos Sc. Lab., Los Alamos, N. M.]: 
Morphologic changes in the ly-mpbocytes of 
persons exposed to ionizing radiation. J. 
Lab. & Clin. Med. 32: 1045-1059, Sept., 1947. 
— .Analy-sis of the total leukocy-te counts of per- 
sons [majority-, 20 to 30 yrs. old] chronically- 
exposed to -ionizing radiation and toxic chemi- 
cals shows a significant statistical decrease in 
the exposed groups. Analysis of the absolute 
number and of the percentage of lymphocy-tes 
in the differential counts of the same persons 
shows no significant change. Morphologic study- 
of supravital preparations of blood cells of per- 
sons chronically and acutely exposed to ionizing 
radiation indicates a striking increase in the 
number of refractive neutral red bodies in the 
cy-toplasm of the circulating lymphocytes. An 
increase in neutral red bodies is also found in 
persons working with toxic chemicals. These 
neutral red bodies have high density- and may- 
be considered to be granules. They- have not 
been identified in fi-xed preparation. — Auth. 
Summ. 
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Dobrovolskaia-Zavadskaia, N. [Curie Inst., Paris, 
France]: Life and death phenomena in can- 
cerous cells. Rocky Mountain M. .T. 45: 208- 
301, Apr., 1948. 

Dunn, Thelma B. [Nat. Cancer Inst., Bethesda, 
Md.]: Research at the National Cancer Insti- 
tute. M. Woman’s J. 55: 15-20, Apr., 1948. 

Evans, Virginia J.; Earle, Wilton R.; Schilling, 
Edward L.; Wilson, Elizabeth P., & Du- 
chesne, Emily [U. S. Pub. Health Serv., Wash- 
ington, D. C.]: The use of perforated cello- 
phane for the grotvth of cells in tissue 
culture. J. Nat. Cancer Inst. 8: 103-1 19, Dec., 
1947- 

Hieger, I. [Roy. Cancer Hosp., London, Eng.]: 
Progress of cancer researcli. Nature 161: 
385-386, Mar. 13, 1948. 

Kamofsky, David A.; Graef, Irving, & Smith, 
Homer W. [N. Y. Univ. Coll. Med., New York 
City] : Studies on the mechanism of action 
of the nitrogen and sulfur mustards in vivo. 
Am. J. Path. 24: 275-291, Mar., 1948. — 

Methyl-bis (/3-chloroethyl) amine hydrochloride 
(HN2 • HCl) was used as the type substance in 
this study. (Tris ;3-chloroethyl) amine hydro- 
chloride (HN3 • HCl) and bis ()3-chloroethyl) 
sulfide (H) were examined in more limited 
trials and, in the particulars tested, gave essen- 
tially the same results as did HN2 • HCl. The 
“alarm reaction” of Selye must be considered 
in interpreting the toxic effects of any drug. It 
is shown that only a minor and questionable 
role can be ascribed to this reaction in the pro- 
duction of the characteristic pattern of injury 
to the lymphatic and hematopoietic tissues and 
intestinal mucosa resulting from HN2 • HCl in- 
toxication. Following the injection of HN2 • HCl 
in the rat, involution of the Ij-mphatic tissue and 
IjTnphocytic destruction occur in the absence of 
the adrenal glands. That the damage to the in- 
testinal tract and bone marrow is a rapidly com- 
pleted and presumably direct action of the 
agent, and is not related to the “alarm reac- 
tion,” was shown by the following procedures: 
(a) By occluding the circulation to a portion 
of the small intestine during and for 5 to 15 
min. after the injection of a lethal dose of 
HN2 • HCl, that portion was protected from the 
damaging effect of the compound, (b) By oc- 
cluding the circulation to the lower extremities 
by a clamp on the abdominal aorta and inferior 
vena cava during and for 2 to 15 min, after 
the intravenous injection of HN2 • HCl, granu- 
locytopenia in the peripheral blood was pre- 
vented, and at autopsy hyperplasia of the fe- 
moral marrow, with aplasia of the rest of the 
bone marrow in the body, was observed. Begin- 
ning 6 hrs. after the injection of a lethal dose 
of HN2 • HCl in the rabbit, the growth of hemo- 
lytic streptococci in the serum is enhanced. This 
suggests that an alteration occurs in the blood, 
making it more favorable for the growth of 
bacteria. — Auth. Summ. 

Regalado, Gabriel Gonzalez: Tecnica del ciil- 
tivo de tejidos de tuinores vegetales. [Tech- 


nique for tissue culture of vegetable tumors.] 
Bol. Liga contra el cancer 21: 190-194 Nov"/ 
Dec., 1947. ■*’ 


ANIMAL EXPERIiMENTATlON 

Bittner, John J. [Univ. Minn. M. Sch., Minne- 
apolis]: Propagation of the nianuuary tu- 
mor milk agent in tumors from G, black 
mice. Proc. Soc. Exper. Biol. & Med. 67: 219- 
221, Feb., 1948. — Mice of some sublincs of the 
C57 black stock may propagate and transmit 
the mammar>--tumor agent. The agent may be 
recovered from spontaneous mammar)- cancers 
which developed in mice of the strain and may 
survive for at least 10 passages of these tumors 
in mice without the agent. — Auth. Summ. 

Clercb, Antonio [Nat. Inst. Hyg., Cuba]: Itr- 
mnnidad antivariolica en la evolucion del 
papiloma Sliope. [Effect of smallpox vac- 
cination on the development of Shope’s 
papilloma.] Bol. Liga contra cl cancer qi: 
185-189, Nov./Dec., :947. 

Gross, Ludwik [Veterans Adm. Hosp,, Bronx, 
N. Y.]: Increased hemolytic potency of mouse 
mammary carcinoma extracts follorving in- 
cubation with tumor cells. Proc. Soc. Exper. 
Biol. & Med. 67: 341-343, Mar., 1948. — If 
separated from the tumor cells by centrifuga- 
tion, the mouse mammar^’-carcinoma extracts 
lose their hemolytic potency after 5 hrs., when 
incubated at 37° C. On the other hand, the 
hemolytic potency of the tumor extracts is 
cither moderately or substantially increased fol- 
lowing incubation in presence of tumor cells, at 
37° G., for either 5 or 24 hrs. Fresh extracts 
prepared from normal mouse cells usually have 
no hemolytic potency, except for those made 
from active mouse mammarj’ gland. If the nor- 
mal mouse-cell suspensions (liver, lungs, muscle, 
or pooled organs), however, are incubated at 
37° G. for 5, or better for 24, hrs., some may 
show a slight hemolytic potency, though to a 
lesser degree than that observed in the case of 
pre-incubated tumor-cell suspensions. — Auth. 
Summ. 

Lacassagne, A. [Inst, du Radium, Paris, France]: 
Sur la difference des lesions histologiqucs 
produites, dans la peau de la souris, par les 
radiations ultra-violettes et par les radiations 
roentgen. [The difference in histologic lesions 
in the skin of the mouse produced by ultra- 
violet and x-ray irradiation.] Acta radiol. 
28: 461-467, Nov., 1947. 

Law, L. W.; Bunker, Lester E., Jr., & Norris, 
Betty-Ann [Roscoe B. Jackson Memorial Lab., 
Bar Harbor, Me.]: Effect of gonadectoiny 
and adrenalectomy on the appearance and 
incidence of spontaneous lymphoid leukemia 
in C58 mice. J. Nat. Gancer Inst. 8: i57->59> 
Dec., 1947* — Orchiectomy of immature nialcs 
of strain G58 significantly increased the inci- 
dence of spontaneous lymphoid leukemia. In 
this strain, ovariectomy had no apparent effect 
on leukemia incidence. Adrenalectomy of im- 
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mature male and female mice of the C58 strain 
significantly increased the incidence of sponta- 
neous l>’mphoid leukemia. — Auth. Summ. 

Li, 3 Iin Hsin [Yale Univ. Sch. Med., New Haven, 
Conn.]: Malignant granulosa-cell tumor in 
an intrasplenic ovarian graft in a castrated 
male mouse. Am. J. Obst. & Gj-nec. 55: 316- 
320, Feb., 1948. 

Li, Min Hsin; Gardner, W. U., & Kaplan, 
Henry S. [Yale Univ. Sch. Med., New Haven, 
Conn.]: Effects of x-ray irradiation on the 
development of ovarian tumors in intra- 
splenic grafts in castrated mice. J. Nat. Can- 
cer Inst. 8: 91-98, Dec., 1947. — Granulosa-cell 
tumors, luteomas, or mixed tumors developed 
in irradiated (400 r), intrasplenic ovarian grafts 
in 7 of 9 castrated female mice and in all 8 
castrated male mice. The incidence and time 
of origin of these tumors were not modified by 
irradiation. Neither ova nor normal ovarian 
follicles were observed in any of the irradiated 
grafts. X-ray irradiation of the hjpophysis and 
adjacent tissues (400 r) did not inhibit the 
formation of the intrasplenic ovarian tumors 
which developed in g of iQ mice so treated. 
Ovaries irradiated in vitro (200 r) and subse- 
quently grafted into the spleens of castrated 
hosts gave rise to tumors but svith a lower inci- 
dence than did grafts irradiated in vivo. — Auth. 
Summ. 

Llambes, Juan J. [Inst. Nat. Hyg., Cuba]: La 
inmunidad anticarcinomatosa en la evolu- 
cion del papiloma de Shope. [Effect of anti- 
cancer immunity on the development of 
Shope’s papilloma.] Bol. Liga contra el 
cancer 21: 181-184, Nov./Dec., 1947. 

Miller, J. A., & Miller, E. C. [Univ. Wis., Madi- 
son]: The carcinogenicity of certain deriva- 
tives of p-dimethylaminoazohenzene in the 
rat. J. Exper. Med. 87: 139-156, Feb. i, 1948. 
— The previous studies of these authors on the 
action of /i-dimethylaminoazobenzene in the 
production of liver tumors in the rat have been 
extended to the determination of carcinogenicity 
of its known and certain possible metabolites, 
singly, and in various combinations; and to 
further investigations on the carcinogenic ac- 
tivity of its derivatives obtained by substitution 
on the amino group or ring positions. In the 
testing of some 37 derivatives, adult male albino 
rats of the Sprague-Dawley strain, 150-200 gm. 
in weight, were used. Most of the tests were 
done on groups of 12 young rats. Most of these 
dyes except 4-aminoazobenzene were fed at 
molar levels equivalent to 0.06% of 4-dimethyI- 
aminoazobcnzene, mixed in a semisj-nthetic diet 
consisting of crude casein, com oil, rice-bran 
concentrates, salt mixture, and glucose mono- 
hydrate. The compound was fed from 4 to 7 
mos. depending on its activity. Usually at the 
end of the dye-feeding period the livers were 
examined by laparotomy and the rats were then 
fed the same diet wthout the test compounds 
for an additional 2 mos. Of the 18 known or 
possible metabolites of 4-dimcthylaminoa2o- 
benzene, only the 4-monomcthylaminoazoben- 
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zene, a known metabolite, was active. 8 com- 
pounds that appear to be metabolites of the 
dye, as well as 9 that may possibly be, were in- 
active. A mixture of g knosvn and possible 
metabolites was also found to be inactive. 
These data indicated that the primarj' carcino- 
gen operative in tumor formation by 4-dimethyl- 
aminoazobenzene is probably an azo dye closely 
related to the parent carcinogen. This conclu- 
sion is supported by previous work by these 
authors which indicated that the primaiy carci- 
nogen consisted of either or both of the protein- 
bound dyes found in the liver — 4-monomethyl- 
aminoazobenzene and an imidentified polar 
amino azo dye — and that the formation of bound 
dye constitutes one of the first steps in this car- 
cinogenic process. The carcinogenic activities 
of 19 other compounds related to 4-dimethyl- 
aminoazobenzene were tested to obtain more 
information on the structural features needed 
for strong activity in the rat. 3'-methyl-4-mono- 
methylaminoazobenzene and the corresponding 
dimethylamino derivative were nearly twice as 
active and the 4-ethylmethylaminoazobenzene 
had the same activity as 4-dimethylaminoazo- 
benzene. As tested, g'-nitro- and 3'-chloro-4- 
dimethylaminoazobenzene both had about the 
same activity as the parent compound. How- 
ever, since the g'-nitro derivative was incom- 
pletely absorbed, its real activit>- appeared to 
be about i times that of 4-dimethylaminoazo- 
benzene. The data on the carcinogenicity of the 
2S SS 4'-methyl, chloro, and nitro deriva- 
tives of 4-dimethylaminoa2obenzene shotv that 
the position of these groups determines the 
carcinogenicity of these compounds to a greater 
extent than does the t>’pe of group. The activity 
relationship was: 3' > 2' > 4'. From the avail- 
able data, two conditions appear to be essential 
if a dye is to possess high activity; ( i ) at least 
one methyl group must be attached to the amino 
group together with a proper second substituent, 
and (2) the rings must bear either no substitu- 
ents or carry only certain substituents, preferably 
in the 3' position. The preparation of several 
new derivatives of p-dimethylaminoazobenzene 
is described. — J. H. Burchenal, MJ). 

Mixer, Harry W., & Kirschbaum, Arthur [Univ. 
Minn. M. Sch., Minneapolis]: Additive effects 
of x-rays and methylcholanthrene in induc- 
ing mouse leukemia. Radiology 50: 476-480, 
Apr., 1948. — Two leukemogenic agents acted in 
an additive fashion, when administered simulta- 
neously, in a stock (dba-212) susceptible to the 
leukemogenic action of each of these agents. 
This effect was not apparent in CB.A mice, 
which were susceptible to the leukemia-inciting 
activity of one agent (x-Tzys) but not the other 
(methylcholanthrene). The results suggest that 
susceptibility to each of these two leukemogens, 
when used singly, is essential for demonstration 
of additive effects. The interaction of multiple 
agents may be involved in the genesis of both 
spontaneous and induced leukemia. The effec- 
tiveness of these agents in inducing the disease 
is dependent on the genetic constitution of the 
test animals. Longevitj' of 2 strains of mice was 
correlated with the length of the latent period 
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of induction of leukemia by x-rays. — Auth. 
Summ. 

Oppenheimer, B. S.; Oppenlieimer, Enid T., & 
Stout, A. P. [Coll. Phys. & Surgeons, Co- 
lumbia Univ., New York City]. Sarcomas in- 
duced in rats by implanting cellophane. Proc. 
Soc. Exper. Biol. & Med. 67: 33-34, Jan., 1948. 

Peckliam, B. M. ; Greene, R. R., & Jeffries, M. 
E. [Northwest. Univ. M. Sch., Chicago, III.]; 
Granulosa cell tumors in female rats and 
rabbits. Science toy: 319-320, Mar. 26, 1948. 

Shimkin, Michael B. [Univ. Calif. M. Sch., San 
Francisco]: Breast cancer in mice. California 
Med. 68 : 264-269, Apr., 1948. — General dis- 
cussion. 


CHEMISTRY AND IMETABOLISM 

Anderson, William [Glasgow Roy. Cancer Hosp., 
Scotland]: Physico-chemical aspects of chem- 
ical carcinogens. Nature 160; 892-895, Dec. 

2 7j 1947- — Chemiluminescence has been ob- 
served when a series of “carcinogenic and non- 
carcinogenic” aromatic compounds are oxidized 
by the hydrogen peroxide reagent of Milas: 
naphthalene; anthracene; phenanthrene; naph- 
thacene; chrysene; 3, 4-ben2pyrene ; 9, lo-di- 
methyl-i, 2-benzanthracene; 20-methyl cholan- 
threne; 2-aminofluorene; 2-acetylaminofluorene; 
p-dimethylaminoazobenzene ; p-methylaminoazo- 
benzene; p-aminoazobenzene; /(-dimethylamino- 
stilbene ; styiyl 430 ; and 3, 4, 5, 6-dibenzcarba- 
zole. These qualitative observations are followed 
by a discussion of the possibility that the emis- 
sion of radiation during the metabolism of the 
chemical carcinogens may be one of the factors 
concerned in chemical carcinogenesis. — C. 
Kensler, Ph.D. 

Calcult, G. & Newhouse, J. P. [Mt. Vernon Hosp. 
& Rad. Inst., Northwood, Middlesex, Eng.]; 
Inhibition of the photodjTiamic action of 

3 : 4 benzpjTene. Nature 161: 53-54, Jan. 10, 
1948. — Cysteine and d, /-serine have been found 
to inhibit the photod>’namic action of benzpy- 
rene in paramecia cultures. Glycine, histidine, 
phenylalanine, threonine, d, /-valine, methio- 
nine, and glutathione were inactive. — C. Kensler, 
Ph.D. 

Cook, J. W., & Schoenial, R. [Univ. Glasgow, 
Scotland]; Oxidation of anthracene by os- 
mium tetroxide. Nature 161: 237-238, Feb. 
14, 1948.- — Anthracene when oxidized by os- 
mium tetroxide in the presence of pyridine has 
been found to yield i, a, 3, 4-tetrahydroxy- 
I, 2, 3, 4-tetrahydroanthracene, m. p. 241° (de- 
comp.). The reactive meso position of anthra- 
cene was not attacked in this method of 
oxidation. The authors suggest that if the re- 
action could have been limited to the addition 
of osmium tetroxide to one aromatic double 
bond, then it is probable that hydrolysis would 
give d,l-cis-i, 2-dihydroantharaccne-i, 2-diol 
which is a metabolic oxidation product of an- 
thracene in rabbits.— C. Kensler, Ph.D, 


Etimn, Ihelma B.; Morris, Harold P .?• 
Dubmk, Celia S. [U. S. Pub. Health Serv. 
Washington, D. C.]: Lesions of chronic thin] 
mine deficiency in mice. J. Nat. Cancer Inst 
8: 139-155, Dec., 1947. 

Hard, W. L.; Pratt-Thonias, H. R., & Belkin 
Morris [Sch. Med., Univ. S. Dak., Vermillion’ 
M. Coll. State S. G., Charleston]: The distrh 
bution of phosphatase in human and mouse 
tumors. South Dakota J. Med. & Phatm. 1; 
154-158; 160, Apr., 1948. 


Hertz, Roy, & Tidlner, William [U. S. Pub 
Health Sert'., IVashington, D. G.]: Inhibition 
of androgen-induced comb gronth in the 
clrick rvith methylcholanthrene. J. Nat. Can- 
cer Inst. 8: 1 2 1- 1 22, Dec., 1947. 


Hertz, Roy, & Tullner, William [U. S. Pub. 
Health Serv., Washington, D. G.]: Inhibition 
of estrogen-induced tissue growth with pro- 
gesterone. J. Nat. Cancer Inst. 8: 123-126, 
Dec., 1947. 


Hoch-Ligeti, Cornelia [London Hosp., Eng.]: 
Effect of feeding 2 -acetaminofluorene on the 
adreno-gonadal system of rats. Nature 161: 
58-59, Jan- 10, 1948. — Because of the previously 
noted effect of paradimethylaminoazobenzcne on 
the ovaries and testes of rats, another carcino- 
genic agent, 2-acetoaminofluorene, was tested. 
Albino and piebald rats, weighing approximately 
100 gm., were fed 2-acetoaminofluorene in the 
diet in a final concentration of 0.07%. The 
estral cycle of both types ceased in 17 out of 
20; that of the control rats remained normal. 
The ovaries show'ed a considerable number of 
very large corpora lutea, luteinization of stroma, 
and an almost complete disappearance of the 
follicles. The tveight of the ovaries, and of the 
adrenals in the females, in the treated and con- 
trol rats was much the same, however. Histo- 
logically the adrenals in the females were usu- 
ally normal. In male rats the weight of the 
testes ■was slightly, but not significantly, lower 
than in the controls. Spermatogenesis was 
found in all. The weight of the adrenals of male 
rats rvas increased, approximating that of the 
adrenals of female rats, and teas about 40 to 
50% greater than that of the male control ani- 
mals. Histologically, these shou-cd h>pertrophy 
of the cortex most pronounced in the layers 
near the medulla. This drug appears to act on 
the organs which produce steroid hormones. 
How far these changes are related to the carci- 
nogenic action of 2-acetoaminofluorcne is under 
investigation. — J. H. Burchenal, M.D. 

Homburger, F. ; Abels, J. C., & Young, A. F. 
[Sloan-Kettering Inst., New York City]: Ob- 
servations on a normal young itonmn giicn 
synthetic 11-deliydrocorticostcronc acetate. 

Am. J. Med. 4: 163-174, Feb., 1948.— A dosage 
of 200 to 400 mg. per day of sjaithetic ri-dehs- 
drocorticosterone acetate (DHCA) (total dose, 
1400 mg.) failed to alter the immediate me- 
tabolic response to repeated 48-hr. fasts in a 
normal woman. Delayed changes in the re- 
sponse of carbohydrate metabolism to a 48-hr. 
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fast 10 days after the last injection of DHCA 
are difficult to interpret and cannot clearly be 
attributed to DHCA. There was mild retention 
of sodium and water follotving DHCA. The 1 7- 
hetosteroid avcretion was not increased follow- 
ing injection of 1400 mg. of DHC.*^. — AulA. 
Summ. 

Lacassagne, Antoine: Radiophysiologie experi- 
nientale, cancer et hormones. 6: Etude de 
la cancerisation par les substances chimiques 
exogenes. [Experimental radiophysiology, 
cancer and hormones. 6: Study of carcino- 
genesis by exogenous chemicals.] (Actualites 
scientifiques et industrielles, 1026.) Paris. Her- 
mann et Cie. 1947. 150 pp. n. p. — Monograph. 

Larsen, C. D. [U. S. Pub. Health Serv., Washing- 
ton, D. C.]: Evaluation of the carcinoge- 
nicity of a series of esters of carbamic acid. 
J. Nat. Cancer Inst. 8: gg-ioi, Dec., 1947. — 
Relative potencies of the ethyl, isopropyl, and 
n-propyl esters of carbamic acid, as determined 
by the mean number of pulmonaiy tumors elic- 
ited under comparable conditions [in strain A 
mice], were found to be of the order of 81, 4, 
and r. Trichloroethyl carbamate provided evi- 
dence of a significant, but low order of carcino- 
genicity, the exact evaluation of which was pre- 
vented by the relative toxicity of the compound. 
The methyl, monochloroethyl, n-butyl, and iso- 
amyl carbamates tvere inactive at the dosage 
levels employed. — Auih. Summ. 

miller, Helma, & McElroy, William D. [Johns 
Hopkins Univ., Baltimore, Md.]: Factors in- 
fluencing the mutation rate in Neitrospora. 
Science 107: 193-194, Feb. 20, 1948. — The rate 
of mutation in Neurospora exposed to a nitro- 
gen mustard (methyl bis- [j3-chloroethyl] amine) 
has been shown to vaiy in different stages of 
their life cycle. The degree of hydration of 
conidia has also been found to influence muta- 
tion rate. Treatment of 7- to ii-day-old conidia 
in acetate buffer (0.2 M, pH 6.0) with a con- 
centration of 0.1% nitrogen mustard produced 
a mutation rate of less than 0.1% j 2- to 3-day 
conidia under the same conditions, a rate of 
2.5%; and germinating conidia, rates from 
5.696 to 7.1%. In contrast to the low mutation 
rate in freshly suspended conidia, soaking the 
conidia for 6 hrs. at 8° C. yielded a rate of 
4.196- Protoperithecia were most sensitive, 
yielding a mutation rate of 8,o96. — C. Kensler, 
Ph.D. 

Morris, Harold P., & Dubnik, Celia S. [U. S. 
Pub. Health Serv., Washington, D. C.]: Thia- 
mine deficiency and thiamine requirements 
in C3H mice. J. Nat. Cancer Inst. 8: 127-137, 
Dec., 1947. 

Needham, Dorothy Moyle; Cohen, J. A., & 
Barrett, A. M. [Cambridge, Eng.]: Tlie mech- 
anism of damage to the bone marrow in 
systemic poisoning with mustard gas. Bio- 
chem. J. 41 (4): 631-639, 1947. — Sulfur mus- 
tard (bis [/?-chlorocthyI] sulfide), referred to as 
H, produces systemic into.xication in laboratory 
animals, ivith destruction of ]}-mphatic tissue. 
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aplasia of bone marrow, and sloughing 
intestinal epithelium. This report , 

correlate the biochemical with the patUologi - 
changes in the tissues of rabbits and rats with 
severe mustard poisoning. Following the injec- 
tion of a lethal dose of H, the bone inarrois o 
the rabbit shows degenerative changes witlim 4 
to 5 hrs., and within 72 hrs. it is .aplastic. Ihcre 
is a decrease in anaerobic glycolysis and bone- 
marrow respiration, which apparently parallels 
the decrease in marrow ccllularity and modifica- 
tion in cell population. The spleen docs not 
show as abrupt a histological or biochemical 
alteration; at 48 hrs. there may be a 5o9e re- 
duction in glycolysis. The brain docs not shoiv 
any biochemical alterations. 

In vitro, a concentration of 0.0026 M of H 
will produce an immediate inhibition in bone- 
marrow glycolysis of about 60%. The scrum of 
rabbits poisoned with intravenous doses of H 
up to 25 mg./Kg. (5X0 lethal dose) and ob- 
tained I to 2 1 hrs. after injection, did not in- 
hibit bone marrow glycolysis in vitro. Extracts 
of fat from poisoned rabbits, which conceivably 
might contain reservoirs of unchanged H, did 
not inhibit bone-marrow glycolysis. It there- 
fore appeared paradoxical that the temporary 
occlusion of the blood circulation to the hind 
legs of rats for 20 to 60 mins, after the intra- 
venous injection of a lethal dose of H (2 
mg./Kg.) failed to protect the femoral marrotv. 
This observation suggested that a substance in- 
jurious to the bone marrotv was present in the 
blood in vivo at least one hour after the injec- 
tion of H, although this could not be shotvn by 
the in vitro studies. 

[In the case of a rvater-soluble nitrogen mus- 
tard (methyl-bis [/S-chloroethyl] amine hydro- 
chloride), occlusion of the circulation to the ex- 
tremities of the rat and rabbit for 2 to lo mins 
during and after the injection of the agent, was 
shown to protect the femoral marrow (Kar- 
nofsky, D. A., Graef, I., and Smith H. W.: 
Studies on the mechanism of action of the 
nitrogen and sulfur mustards in vivo \m J 
Path. 24: 275-291, 1948). Under similar cir- 
cumstances the femoral marrow in both the 
rabbit and rat was protected at doses of H 
near the LD,,. At a higher dose of H in the 
rat the protection of the femoral marrow wa^ 
not found, which is m keeping ,vith the observ^ 

u u” u The anomalous rZh 

with high doses of H in the rai h , , 

-D. A. Karnofsky, M D '"’^'^lamed.] 

Roberts, Eugene, & Carnithers PI.,,- . i 
[Barnard Free Skin & Canrer vt "^**ripliep 
Univ. Sch. Med., St.LSrMj"|-} ^ 
phosphatase activity i„ epidlnnaf 
genesis in mice. Arch. Biochem^fi wremo- 
Fcb., 1948.— There are eZZ '^29-255, 
normal and hyperplastic epiderm? 
m the transplantable squ^ous-ce]] 
derived therefrom which catal '^^'’‘^‘"omas 
dephosphorylation of ATP tiT^ . ‘^°mplete 
attributable to alkaline pho ^ ^‘^b’vity is not 
ccrophosphate is not hydroli-^^'^*^^® Sly- 

ditions employed. under the con- 

from normal in adenvl„, ^^^'“rant deviations 
"•^Piusphatase activity 
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occur in mouse epidermis during the precancer- 
ous stages of epidermal carcinogenesis. The 
mean value for the adenylpyrophosphatase ac- 
tivity of tumors was 3 times that observed for 
normal epidermis on a wet-weight basis and ap- 
proximately 6.5 times on a dry-weight basis. 
The findings are discussed in relation to the 
values reported previously for cytochrome oxi- 
dase and succinic dehydrogenase in epidermal 
carcinogenesis and are compared to results ob- 
tained for normal liver and hepatomas. — Auth. 
Summ. 

Zierler, K. L. ; Lilienthal, J. L., Jr.; Class, Mar- 
jorie, & JafFe, Martha [Johns Hopkins Univ. & 
Hosp., Baltimore, Md.]: Sodium loss in man 
induced by desoxycorlicosterone acetate. 
Study in a subject with myotonic dystrophy. 
Am. J. Med. 4: 186-192, Feb., 1948. 

GENETICS 

Hartung, Ernest W. [Univ. Vermont, Burling- 
ton]: Some observations on the larval growth 
rate and viability of two tumor strains of 
Drosophila melanogaster. Science 107: 296- 
297, Mar. 19, 1948. 

TUMORS OF LOWER ANIIVIALS 

Anon.: Heparin and mast cell tumors. N. Am. 
Vet. 29: 34, Jan., 1948. 

Davis, C. L. [Denver, Colo.] ; Phillips, Lee R., & 
Neubuerger, Karl T,: Malignant meningioma 


in a dog. J. Am. Vet. M. A. 112: 367-3-0 
May, 1948. — Case report: iQ-yr.-old female 
Scottish terrier. 

Frey, W. A. [Salina, Kans.] : A rare case of car- 
cinoma in the dog. Vet. Med. 43: 33-34, Jan. 
1948. — Carcinoma of spleen. ’ 

Haims, Philip [San Diego, Calif.]: Vertebral 
chondroma in the dog. Vet. Med. 48: 28 
Jan., 1948. ’ 

Jackson, Cecil [Onderstepoort Vet. Res. Inst., S. 
Africa]: Relationship of glioma to encepha- 
litis in the domestic fowl, and an associated 
parasitic agent. Nature 161: 441-442, M.ir. 
20, 1948. 

Julian, Logan M. [Berkeley, Calif.]: Multiple 
cisternal polj-ps of the bovine mammary 
gland. J. Am. Vet. M. A. 112: 238-240, Mar., 
1948. — Case report. 

Koger, L. M. [Ontario, Oreg.]: Malignant lym- 
phoma in a cow. J. Am. Vet. M. A. 1:2: 147, 
Feb., 1948. 

Locke, Robert F. [Washington, D. C.]: Thy. 
monia in a cat. J. Am. Vet. M. A. 112: 245, 
Mar., 1 948. — Lymphosarcoma. 

Manfredo, Bocola [\^et. Dept., Tripolitania, N. 
Africa]: Metastatic melanomata of internal 
ear. Vet. Rec. 60: 122, Mar. 13, 1948. — In a 
horse. 

Young, M. [Grange Park, Eng.]: Removal of a 
dermoid from the cornea. Vet. Rec. 60: 94, 
Feb. 28, 1948. — In a dog. 




CARCINOMA OF THE BREAST 

Recurrence and Sii'i'vival in 203 Patients 

A. H. Robnett, M.D., Thoaias E. Jones, m.d., and John B. Hazard, m.d. 


^ JLhROUGH the past fifty years, an enor- 
mous volume of fact and theory concerning 
the treatment of carcinoma of the breast 
has accumulated in the medical literature. 
Unfortunately, reported series have con- 
tained widely varied results and diverse 
conclusions regarding specific forms of ther- 
apy, so that unanimity of opinion between 
accepted authorities is lacking. The con- 
fusion and conflict of belief is wholly due to 
the lack of a universally accepted, reliable 
classification of the different types and 
stages of carcinoma of the breast. It is al- 
most impossible, at the present time, to find 
two large series of cases from different 
sources that use an identical system of classi- 
fication. Until this goal can be reached, the 
confusion of fact and belief will persist. 

This report is a statistical study of the 
five-, seven-, and ten-year-sundval rates of 
203 consecutive cases of carcinoma of the 
breast in women who were treated sur- 
gically, some with and some without sup- 
plementai 7 postoperative roentgen therapy. 
Each case has been carefully evaluated and 
classified, and the specification of each clas- 
sification clearly outlined. So-called “Paget’s 
cancer” of the breast has not been included. 
Secondar)’ facts gleaned from the case his- 
tories have been compiled to aid in evalu- 
ating factors influencing the prognosis. 
Recurrence rates are presented. 

.Age Incidence 

Of the patients, 10.3 per cent were be- 
tween the ages of 20 and 40 years; 58.1 per 
cent were between 40 and 60, and 31.6 per 
cent ivere more than 60 vears of ao'e. 

> O 

On the basis of population figures pub- 
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lished by the Department of Commerce^- 
for 1940, it is estimated that, of the female 
population older than 20 years, 49 per cent 
were between the ages of 20 and 40, roughly 
41.0 per cent were between 40 and 64, and 
10 per cent were more than 60 years. 

AVhen the figures of Table 1 and Table 2 
arc presented graphically, the relation of 
the two cuiACs, in agreement with the belief 
of Nathanson and AVelch, suggests a gradu- 
ally increasing incidence of cardnoma of 
the breast with increase of age (Fig. 1). 

Familial History 

Unfortunately, the familial history' of 
cancer did not specify the location of the 
neoplasm in all cases. Only 24.6 per cent of 
the patients were aware of malignant tumor 
in blood relatives. 

Table 1 


AGE INCIDENCE OF CARCINOMA 
OF THE BREAST 


Age group 

Xumber 

Per cent of total 
{203) 

20-29 

1 

0.5 

30-39 

20 

9.8 

40-A9 

58 

28.5 

50-59 

60 

29.6 

60-69 

45 

22.2 

70-80 

19 

9.4 

Total 

203 

100.0 



Table 2 


FEMALE 

POPUL.ATION 

U.S.A. 1940'= 



Approximate 

Age group 

Xumber 

percentage 

20-29 

11,541,419 

27.0 

30-39 

9,971,794 

22.0 

40-44 

4,368,708 

10.0 

45-54 

7,550,052 

18.0 

55-64 

5,163,025 

13.0 

65-74 

3,209,134 

8.0 

75- 

1,404,606 

2.0 


r . 


[757] 


PERCENT 


CANCER September 1950 



Fig. 1. 


Ase distribitlion. 

O 


Fertility 


be used. The relative standard is used when 
the results of different forms of therapy arc 
compared. 

Unfortunately, comparison of different 
forms of therapy has resulted in conflicting 
claims and beliefs. This is due in laigc 
measure to the failure to designate clearly 
the extent of the disease in the cases treated 
and to segregate cases according to the ex- 
tent of the disease trlien the therapy rras 
applied. The results of a series composed 
of cases treated early in the disease cannot 
be used to evaluate a mode of therapy used 
in a series composed of moderately or far- 
advanced disease. To overcome this prob- 
lem, a satisfactory classification trith a con- 
sistent degree of prognostic accuracy must 


Of the patients, 51.1 pet cent had had 
one or more pregnancies. 

Symptoms 

The presenting symptom in the majority 
of cases (67.0 per cent) tvas the single com- 
plaint of a painless mass in the breast. As- 
sociated tv'ith the mass in 27.9 per cent 
was pain, usually mild and intermittent. 
Discharge from the nipple was infrequent, 
occurring in only 4.6 per cent, and usually- 
noted as a few drops of pinkish-yellow fluid. 
Pain as a single presenting symptom was 
rare (0.5 per cent). Six of the 203 cases were 
discovered at the time of examination for 


be used. 

It is generally conceded that the most 
important prognostic determinant, omit- 
ting remote metastases, is the extent of 
lymph-node involvement. Second to this 
are: (1) cutaneous involvement; (2) the de- 
gree of local fixation of tumor to the chest 
wall; (3) the type of carcinoma present as 
determined by- the pathologist. 

The various classifications to further 
prognostic accuracy and to provide a .satis- 
factory basis for study of results of therapy 
are founded upon these factors. None of 
the classifications currently in use is com- 
pletely satisfactory. 

Stciuihal Classification. The Steinthal 


unrelated complaints. 

Location of the Mass 

The location of the mass was roughly 
the same in the two breasts, u’lth the in- 
cidence as given in Table 3. Simultaneotisly 
noted bilateral carcinoma occurred in five 
cases (2.4 per cent). The relation between 
survival and location n-ill be discussed sub- 
sequently. 

Classification 

To evaluate the success of different forms 
of therapy in carcinoma of the breast, both 
a relative and an absolute standard must 


classification depends principally upon a 
clinical estimate of the degree of axillary 
lymph-node involvement. Taylor and 
Bruce, in a careful study, have found a dis- 
crepancy of 28 per cent between clinical 
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estimate and pathological finding of axil- 
lary metastascs. Others have stated that the 
presence of axillary metastases can be de- 
tected clinically in only 50 per cent of the 
cases,® hence, variation in reported results 
that utihVed this classification is readily 
understood. 

Porlmami Classification. In an effort to 
exclude this inaccurac)’, Portmann pro- 
posed a combined clinical-pathological clas- 
sification utilizing, as one of the major 
criteria, the degree of axillary' lymph-node 
invohement determined by microscopic ex- 
amination of all lymph nodes obtained. 
Nevertheless, prognostic inaccuracies and 
conflicting results occur tvith this improved 
classification. 

In explanation of these inaccuracies, the 
work of Saphir is of importance. In serial- 
section restudy of thirty cases in which 
axillaiw lymph nodes had been reported 
as iinim'olvcd on routine microscopic ex- 
amination, he found that 33.3 per cent 
contained carcinoma cells. Furthermore, 
and most often os’erlooked, has been the 
factor of involvement of the internal mam- 
mary Ijmph nodes. In a study of five cases, 
Handley and Thackray found that in two 
cases with involvement of the axillar)' 
nodes, there was also involvement of the 
internal mammary nodes; in ttvo cases the 
axillary nodes were uninvolved but inter- 
nal mammary nodes contained metastatic 
carcinoma; and, in one case, there was no 
lymph-node insolvement. 

The use of a classification based sold) 
upon the pathological character of the 
neoplasm suffers from the lack of general 
agieement among pathologists as to defini- 
tion of the different types® and grades, the 
tendency of several types to coexist, and the 
factors noted in the preceding paragraphs. 

Classifeation by Mode of Treatment. In 
addition to showing sinwival figures as a 
whole for each group (Portmann classifica- 
tion) and type (pathological classification), 
there has been further subdivision to show 
sur\i\al for those treated by surgei-)- alone 
and those treated by surgery and immediate 
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posloperatise roentgen-ray therapy. Some 
of the divisions are too few in numerical 
content to be statistically conclusive; how- 
ever, the results obtained permit analysis 
and conclusions tvithin the limits of factual 
probability. 

Columns of figures often fail to create a 
definite, lasting impression; therefore, 
graphic representations have been pre- 
pared. In these representations, stirsival is 
graphed as a band created by a line of 
maximum survisal and a line of minimum 
survival. 

The figure of minimum survival is the 
per cent of the total treated known to be 
alive. Since some of the patients are known 
to have died of unrelated causes, have been 
lost, or have been operative deaths, a figure 
of maximum survival has been reached by 
deducting these cases from the total treated, 
obtaining the “net treated” and calculating 
the per cent of the net treated known to 
be alive. 

Natural Course of the Disease 

The most absolute criterion of the suc- 
cess of treatment of any disease depends 
upon the mathematical relation between 
the survival of treated patients and the 
survival of untreated patients. .A. table of 
the natural course of the disease adapted 
from the work of Daland has been used, 
forming a basis of comparison on each sur- 
vival graph. Of a total of 100 cases, Daland 
found the average duration of life from 
time of the initial symptom to be forty and 
a half months and the mean duration of 


Table 4 

NATURAL COURSE OF THE DISEASE^ 
too Cases 


?Var Jrom first s^mplom 

% Survirat 

1 

79 

2 

60 

3 

40 

4 

30 

5 

18 

6 

10 

7 

5 

10 

5 

13 

0 
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T'^blc 5 


OVER-ALL SURVEY 



No 

% 

7 olal 

% 

Ncl 

Cases rollo .cd Min of 5 Yrs 
Total cases treated 

Operati' c deaths 

Lost 

Dead, unrelated causes 

Net cases followed 5 yrs 

Dead ol disease 

Alive 

201 

4 

22 

15 

162 

75 

87 

100 0 

20 

10 8 

7 4 

79 8 

32 1 

47 7 

100 0 

46 3 

S3 7 

Cases roUoiud Mtn of 7 Yrs. 
Total cases treated 

Operative deaths 

Lost 

Dead, unrelated causes 

Net cases followed 7 yrs 

Dead of disease 

Alive 

149 

23 

21 

11 

114 

65 

49 

100 0 
20 

14 1 

7 4 

76 5 

43 6 

32 9 

100 0 

57 0 

43 0 

Cases rollcn.cd Mtn of 10 Yrs 
Total cases treated 

Operative deaths 

Lost 

Dead, unrelated causes 

Net cases followed 10 jrs 
Dead of cancer 

Aliie 

90 

2 

12 

7 

69 

45 

24 

100 0 

2 2 

13 3 

7 8 
76 7 
50 0 
26 7 

100 0 

65 2 

34 8 


the disease (50 pei cent alive and 50 pci 
cent dead), thiily months. This is con- 
rnmed by the ^volk oC \Vadc, tvhosc figmc 
£oi the mean duiation ol life fiom the time 
of fust symptom is ihiity-uvo and siN-tenths 

months. 


47.7 and 53.7 pci cent, the sc\ on-) cm-, be- 
tween 32.9 and 43.0 pei cent; and the icn- 
yeai-, between 26.7 and 34 8 pci cent. 
Between the fifth and tenth ycai, the inoi- 
tality late in this sciics has been dcnion- 
siiated to incicase by appi oxiniatcly 20 pci 
cent. The fallacy of the “cuics” icpoitcd on 
the basis of a fnc-ycai study is clcail) in- 
dicated. 

Sumn/al by Gioups {Poitmann Classifira 
Itoii). The 203 cases ha\c been snbdhided 
into gi Clips I, II, III, and IV, utih7ing the 
Poitmann classification, and these gioups 
ha\e been subdivided into those that vcie 
tieatecl snigically and those that wcic 
ticatccl by singciy supplemented with post- 
opciative locntgen-iay theiapy. 

The method of gioiiping accoiding to 
the Poitmann classification is: 

Gionp I 

Skin; Not imohed 

Tumoi: Localized in hi east 

and niotable. 

Metastascs: None in axillai) 
nodes oi elscwheic. 


Survival Rails 

The 203 cases, analyzed as a svhole, yield 
Table 5 and Fig. 2. 

The five-yeai-sin vis al latc as clemoii- 
stiated in the o^el-all suricy is between 



Gionp II 


Skin. 

Not imohed. 

T umoi : 

Localized in hi cast 
and moiabic. 

Metastascs; 

Few axillaiy nodes in- 
lohed (less than fnc 
in this seiics), no 
othci nictastases. 

III 

Skin: 

Edematous, hi awny, 
led, vith mchnation 
not obiiously due to 
infection: extensile 

ulceiation; nuiltiple 
sccoiulai ) nodules. 

Tiinioi . 

Diffusely infiltiating 
bieast, fixation of tii- 
nioi Ol bieast to chest 
ivall; edema of bieast, 
sccondaiy tumoi. 

hlctastascs: 

Many axillaiy lymph 
nodes im’olvcd or 
fixed; no clinical oi 

locntgenological cm- 

dcnces of distant me- 
tastascs. 


Fig. 2. 




YEARS SURVIVAL 


4 5 6 7 

YEARS SURVIVAL 


Fig. 3. Group 1, all cases (fifly-?iitie). 4 Group I, surgery only (fifty-two 



Fig. 5. Group I, surgeiy and roentgen-ray 
'■ therapy (seuen cases). 


YEARS SURVIVAL 

Fig. 6. Group II, all cases (seventy-one). 



I'lG. 7. Gump II, surgoy only (fifty-six Fig. 8 . Group II, surgery and roentgen- 
cases). j-gy therapy (fifteen cases). 
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Group IV 


As in any other 

group. 

As in any other 

group. 

Axillary and supra- 
cla^'icular 1 y ni p h 
nodes extensively in- 
volved and clinical or 
roentgenological evi- 
dences of more dis- 
tant metastases. 

Under this classification, the 203 cases 
are distributed as in Table 6. 


Table 6 

CLASSIFICATION OF CASES 
Portmann Criteria 


Group 

Number 

Per cent 

I 

59 

29.1 

II 

71 

34.9 

III 

70 

34.5 

IV 

3 

1.5 

Total 

203 

100.0 


Group I. (See Table 7, Group I.) Of 
the four group-I cases dead of the disease 
in five years, medullary carcinoma was 
found in three and carcinoma simplex in 
one. Five of the cases followed for seven 
years died, two of scirrhous, two of medul- 


lary, and one of carcinoma simplex; and of 
the four dead in the group follotved for ten 
years, tts’o died of scirrhous, and ttvo of 
medullary carcinoma. The distribution of 
the pathological type among the group-1 
cases dead of the disease does not clarify 
the influence of type of carcinoma upon 
survival. 

It is in the group-I cases that 100.0 per 
cent survi^'al or cure should be realized. 
By definition, the disease is localized to the 
breast without axillary-node involvement, 
yet the mortality over a five-year period is 
6.8 to 8.3 per cent. Several explanations 
must be considered. 

1. Undetected axillary-node involvement 
might have existed. This error could be 
corrected through the use of serial sec- 
tions of the axillary nodes as indicated by 
Saphir’s trork, tvith conversion of some of 
group I to group II or group III. 

2. Metastases might have involved the 
internal mammary or supraclavicular nodes 
without concomitant or prior involvement 
of axillary nodes as noted by Handley 
et ah'*- ^ 

3. Remote metastases via vascular em- 
boli might have been undetected. 

4. Radical mastectomy might have been 
inadequate. 


Skin: 

Tumor: 

Metastases: 


Table 7 

FIVE-, SEVEN-, AND TEN-YEAR RESULTS IN PORTMANN-GROUPS I, II, AND III 

All cases Operation only Operation & postop. .x-rays 

Total % Of %OJ T^l % Of % Of Total % Of % Of 
Group and Pfumber no. total net no. total net no. total net 


Group I (59) 


5-Tear results 

Total number treated 59 

Operative deaths 2 

Lost 5 

Dead, unrelated causes 4 

Net followed 5 yrs. 48 

Dead of disease 4 

Alive 44 

7 -Tear results 

Total number treated 46 

Operative deaths 2 

Lost ’ 8 

Dead, unrelated causes 3 

Net followed 7 yrs. 33 

Dead of disease 5 

Alive 28 


100.0 


52 

100.0 

3.4 


2 

3.8 

8.5 


4 

7.8 

6.8 


3 

5.8 

81.3 

100.0 

43 

82.6 

6.8 

8.3 

3 

5.8 

74.5 

91.7 

40 

76.8 

100.0 


43 

100.0 

4.3 


2 

4.7 

8.6 


3 

6.9 

6.5 


8 

18.7 

80.6 

100.0 

29 

69.7 

10.8 

15.2 

4 

9.4 

69.8 

84.8 

26 

60.3 



7 

100.0 



0 

0.0 



1 

14.3 



1 

14.3 


100.0 

5 

71.4 

100.0 

6.9 

1 

14.3 

20.0 

93.1 

4 

57.1 

80.0 


3 

100.0 



0 

0.0 



0 

0.0 



0 

0.0 


100.0 

3 

100.0 

100.0 

13.7 

1 

33.3 

33.3 

86.3 

2 

66.7 

66./ 
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Table 7 — Continufd 

FIVE-, SEVEN'-, AND TEN-VEAR RESULTS IN PORTMAN*N-GROUPS I, II, AN'D III 


Group and Xumber 


All cases 



Operation 

only 

Operation & postop. x-rays 

Total 

no. 

%OJ 

total 

7oOJ 

net 

Total 

no. 

7c Of 

total 

7oOf 

net 

Total 

no. 

7c Of 

total 

7c Of 

net 

10-Year results 










Total number treated 

25 

100.0 


22 

100.0 


3 

100.0 


Operative deaths 

1 

4.0 


1 

4.5 


0 

0.0 


Lost 

4 

16.0 


4 

18.0 


0 

0.0 


Dead, unrelated eauscs 

1 

4.0 


1 

4.5 


0 

0.0 


Net followed 10 yrs. 

19 

76.0 

100.0 

16 

73.0 

100.0 

3 

100.0 

100.0 

Dead of disease 

4 

16.0 

21.1 

3 

13.6 

18.7 

1 

33.3 

33.3 

Alive 

15 

60.0 

78.9 

13 

59.4 

81.3 

2 

66.7 

66.7 

Group II (77) 










5-Year results 










Total number treated 

71 

100.0 


56 

100.0 


15 

100.0 


Operative deaths 

1 

1.4 


1 

1.8 


0 

0.0 


Lost 

9 

12.7 


7 

12.5 


2 

13.3 


Dead, unrelated eauses 

5 

7.0 


5 

8.9 


0 

0.0 


Net followed 5 yrs. 

56 

78.9 

100.0 

43 

76.8 

100.0 

13 

86.7 

100.0 

Dead of disease 

22 

30.9 

39.3 

20 

35.7 

46.5 

2 

13.3 

15.4 

Alive 

34 

48.0 

60.7 

23 

41.1 

53.5 

11 

73.4 

84.6 

I -Year results 










Total number treated 

54 

100.0 


43 

100.0 


11 

100.0 


Operative deaths 

1 

1.8 


1 

2.3 


0 

0.0 


Lost 

10 

18.5 


7 

16.3 


3 

27.2 


Dead, unrelated causes 

5 

9.3 


5 

11.6 


0 

0.0 


Net followed 7 yrs. 

38 

70.4 

100.0 

30 

69.8 

100.0 

8 

72.8 

100.0 

Dead of disease 

22 

40.7 

57.8 

18 

41.8 

60.0 

4 

36.3 

50.0 

Alive 

16 

29.7 

42.2 

12 

28.0 

40.0 

4 

36.5 

50.0 

10-Year results 










Total number treated 

32 

100.0 


25 

100.0 


7 

100.0 


Operative deaths 

1 

3.1 


1 

4.0 


0 

0.0 


Lost 

6 

18.8 


3 

12.0 


3 

42.9 


Dead, unrelated causes 

3 

9.3 


3 

12.0 


0 

0.0 


Net followed 10 yrs. 

22 

68.8 

100.0 

18 

72.0 

100.0 

4 

57.1 

100.0 

Dead of disease 

13 

43.7 

59.0 

12 

48.0 

66.7 

1 

14.3 

25.0 

Alive 

9 

25.1 

41.0 

6 

24.0 

33.3 

3 

42.8 

75.0 

Group III (70) 










5-Year results 










Total number treated 

70 

100.0 


41 

100.0 


29 

100.0 


Operative deaths 

1 

1.5 


1 

2.4 


0 

0.0 


Lost 

7 

10.0 


5 

12.2 


2 

6.9 


Dead, unrelated causes 

6 

8.5 


4 

9.8 


2 

6.9 


Net followed 5 yrs. 

56 

80.0 

100.0 

31 

75.6 

100.0 

25 

86.2 

100.0 

Dead of disease 

47 

67.1 

83.9 

25 

60.9 

80.6 

22 

75.9 

88.0 

Alive 

9 

12.9 

16.1 

6 

14.7 

19.4 

3 

10.3 

12.0 

7 -Year results 










Total number treated 

48 

100.0 


30 

100.0 


18 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

3 

6.2 


3 

10.0 


0 

0.0 


Dead, unrelated causes 

3 

6.2 


2 

6.7 


1 

5.6 


Net followed 7 yrs. 

42 

87.6 

100.0 

25 

83.3 

100.0 

17 

94.4 

100.0 

Dead of disease 

37 

77.1 

88.1 

23 

76.6 

92.0 

14 

77.8 

82.4 

Alis'e 

5 

10.5 

11.9 

2 

6.7 

8.0 

3 

16.6 

17.6 

10-Year results 










Total number treated 

32 

100.0 


20 

100.0 


12 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

2 

6.2 


2 

10.0 


0 

0.0 


Dead, unrelated causes 

3 

9.5 


2 

10.0 


0 

8.3 


Net followed 10 yrs. 

27 

84.3 

100.0 

16 

80.0 

100.0 

11 

91.7 

100.0 

Dead of disease 

27 

84.3 

100.0 

16 

80.0 

100.0 

11 

91.7 

100.0 

Alive 

0 

0.0 

0.0 

0 

0.0 

0.0 

0 

0.0 

0.0 
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Since only seven of this group tvere re- 
cipients of postoperative roentgen-ray ther- 
apy, no conclusion can be drawn as to its 
value. 

Group II. (See Table 7, Group II.) 
With the primary tumor localized in the 
breast and movable, with secondary neo- 
plasm detected in less than five axillary 
nodes by microscopic study, and with tech- 
nically sound surgical treatment, it is aston- 
ishing to note a decline in the five-, seven-, 
and ten-year survivals of the magnitude 
25erceit'ed tvhen group-I and group-II 
graphs are compared. The explanation of 
this survival decline clearly indicates that 
in the group-II cases, the extent of the dis- 
ease as regards spread to lymphatics other 
than the axillary, dissemination to remote 
parts, or microscopically undetected axil- 
lary-node involvement is greater than sug- 
gested by the clinical and pathological 
studies. Certainly, one must again question 
the adequacy of the accepted radical mas- 
tectomy as it is conventionally performed. 

With only fifteen of the seventy-one cases 
treated by postoperative roentgen-ray ther- 
apy and with two of these lost for five-year, 
three for se\'en-year, and three for ten-year 
evaluation, the results are not statistically 
significant, although the trend of the curve 
of survival suggests that postoperative treat- 
ment is of value in those cases of group II. 
The five-year-minimum surt'ival of those 
treated surgically with supplemental post- 
operative roentgen-ray therapy is 32.3 per 
cent greater than those treated with surgi- 
cal therapy only, the seven-year-minimum 
survival 8.5 per cent greater, and the ten- 
year-minimum survival, 18.8 per cent 
greater. 

Group III. (See Table 7, Group III.) 
Postoperative roentgen-ray therapy admin- 
istered to twenty-nine of the seventy cases 
in this group failed to improve the ten-year 
survi^'al but suggestively improved the 
maximum seven-year survival by 9.6 per 
cent. Balancing this apparent benefit of 
roentgen-ray therapy in the patients traced 
seven years is a 7.4 per cent greater maxi- 
mum survival of patients treated -with oper- 


Table 8 


YEARLY SURVIVAL OF GROUP-III C.-^SES 
FOLLOWED FIVE YEARS 



.Ml 

cases 

Operation 

only 

Operation 

x-rays 


No. 


% 

No. 

% 

No. 

/O 

Total 

56 


100.0 

31 

100.0 

25 

100.0 

Survived 








1 yr. 

44 


78..S 

25 

80.6 

19 

76.0 

2 yr. 

33 


58.9 

20 

64.5 

13 

52 0 

3yr. 

20 


35.7 

11 

35.4 

9 

36.0 

4yr. 

14 


25.0 

6 

19.6 

8 

32 0 

s yr. 

10 


17.8 

6 

19.6 

4 

16.0 

Cases not incl. 








Operativ'e 








deaths 


1 



1 


0 

Lost 


7 



5 



Dead, other 








cause 


6 



4 


2 


ation alone in the group followed five years. 
Hence, it is difficult to accept as conclusive 
the benefit of postoperative roentgen-ray 
therapy in this group. (Table 7, Group III.) 

The results obtained with the group-III 
cases merited further, more detailed, com- 
23arison with the natural course of the dis- 
ease. A )’ear-b)'-)’ear study (Table 8) for the 
cases follotved for fit'e years is graphically 
presented and demonstrates with clarity the 
futility of the surgical and the surgical-plus- 
roentgen-ray therajiy that teas used. 

L 

Group IV. Group IV included only 
three cases, of whicli one could not be 
traced. All tvere treated by operation and 
postoperative roentgen-ray therapy. None 
survived a five-)'ear period. 

This groiq^ includes ' those cases with 
kno-wn remote metastases present at the 
time of treatment. Unquestionably, it 
should be much larger, for in it should fall 
many of the grouj)-II and group-III cases 
in which remote metastatic disease must 
have been j^i'csent at the time of surgery. 
These unsuspected remote metastases might 
have been detected through the use of 
screening roentgenograms of bone and 
chest, but such a jDi'occdure is still not eco- 
nomically feasible and would certainly fail 
to demonstrate an ultimately lethal but 
still microscopic nidus of neojdasm. 

CltVssification by Pathological Type 

Study of cancer of the breast on the basis 
of the pathological type present, B'hether 



CARCI^O^rA OF THE BREAST 

the study is based on summation of the 
characteiistics of the indisfdual cells, upon 
the architectural arrangement of the cells, 
upon the degiee of fibrosis and tissue reac- 
tion to the neoplasm, or upon a combina- 
tion of these factors, results in \ariations 
in reported results. This is due to the in- 
dividual differences in interpretation and 
e\alu,ition of the specimens examined. 

Table 9 

DISTRIBUTION AND FIVE-YEAR 
EVALUATION BY PATHOLOGICAL 
TYPE 


Type 

A’o 

% 

Nel no 
jollcued 

5 yrs 

% Dtad % Ah:e 

Scirrhous 

Simpler 

McdullTrj’ 

Adeno- 

Coil gland 

Unclassified* 

63 

67 

39 

32 

1 

1 

31 0 
33 0 

19 2 

15 8 
05 
05 

48 

54 

39 

32 

51 7 

50 0 

51 3 

44 0 

48^ 

50 0 

48 7 

56 0 

Total 

203 

100 0 





♦Pnmary removed elsewhere but atillarj' nodes contained 
«ccondao’ neoplasm 


In this series, different architectural 
gioupings of neoplastic cells could be re- 
peatedly demonstrated in the same or dif- 
feient sections from a single lesion. Though 
the method may be subject to just criticism, 
the individual lesions base been classified 
heie accoiding to the most dedifferentiated 
aichitectuial t\pe discos ered in the stud) 
of each lesion. The ordei of malignancy 
has been assumed to be: scinhous, simplex, 
medullar), adeno-, mucinous, intraduct, 
and coil-gland. Intraduct and mucinous 
caicinomas were not encountered in this 
seiics, the absence of the former perhaps 
being due to the omission of all cases of 
Paget’s disease. 

Survival by Pathological Type 

0\ei a ri\e-)ear-postoperathe period, the 
cases ha\e been grouped by pathological 
t)pc. The cases lost because of operatise 
death, those that could not be traced, and 
those knosvn to hase died of unrelated 
causes hase been eliminated. The sursisal 
pciceniages then hase been calculated upon 
the net folloss’ed fise )eais, and leprescnt 
the ma\imum-sun-ival rates. 
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The results portrayed in Table 9 reseal 
no significant difference in maximum fise- 
year sursisal of the commonest pathologi- 
cal types ssith the method of classification 
used. Mucinous, intraduct, and coil-gland 
types could not be esaluated because of 
their small number or absence from the 
series. 

A further subdisision of the pathological 
types has been made upon the basis of the 
Portmann classification (Table 10). 

In the scirrhous type, the fis e-year 
group I minimum sursisal is 73.4 per cent, 
the group-ill is 14.3 per cent. This is 
roughly paralleled in the other groups for 
the fise-, sesen-, and ten-year studies. From 
this must be concluded that sursisal is pri- 
marily dependent upon the extent of the 
lesion and may be modified only to a lesser 
degree by the pathological type of lesion 
present, as determined by methods used in 
this series and in so far as sdrrhous, sim- 
plex, medullary', and adenocarcinoma are 
concerned. 

Dination and Sunnval. Duration of the 
disease (Table 11) prior to treatment is 
based upon the patient’s estimate of the 
time of appearance of the first symptom. 

The method of determining duration is 
grossly inaccurate for each individual case, 
but, in comparing these two groups, a crude 
index is available. 

Over-all survival in those cases treated 
within six months of the appearance of the 
initial symptom bettered by almost 13.0 
per cent the surv'ival of the cases treated 
more than a year after the noted onset of 
the disease. It is surprising that the differ- 
ence is not greater, and this suggests a slow 
distal spread of the disease. 

The relation of duration to extent of the 
disease is manifest by the ratio of groups I 
and II to groups III and IV in the two 
time units. In the time unit “under six 
months,’’ groups I and II include a total of 
73.8 per cent of the cases, whereas, in the 
time unit “over twelve months,’’ groups I 
and II account for only 49.0 per cent of the 
total cases. The equivalence of the survival 
rates in similar groups in each of the time 
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Table 10 


FIVE-, SEVEN-, AND TEN-YEAR RESULTS IN SCIRRHOUS, SIMPLEX, MEDULLARY 

AND ADENOCARCINOMA 


Tj'fie of Carcinoma 


Group I 



Group II 



Group III 

Total 

710. 

7oOf 

total 

%OJ 

net 

Total 

no. 

%Of 

total 

%o/ 

net 

Total 

no. 

%oj 

total 

%o/' 

net 

Scirrhous Carcinoma* (67) 










5-Tear results 










Total treated 

15 

100.0 


18 

100.0 


28 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

2 

13.3 


3 

16.7 


2 

7.1 


Dead, unrelated causes 

2 

13.3 


3 

16.7 


3 

lO.S 


Net followed 5 yrs. 

11 

73.4 

100.0 

12 

66.6 

100.0 

23 

82.1 

100 0 

Dead of disease 

0 

0.0 

0.0 

4 

22.2 

33.3 

19 

67.8 

82 6 

Alive 

11 

73.4 

100.0 

8 

44.4 

66.7 

4 

14.3 

17.4 

7 -Tear results 










Total treated 

13 

100.0 


12 

100.0 


15 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

2 

15.4 


3 

25.0 


1 

6.6 


Dead, unrelated causes 

2 

15.4 


3 

25.0 


1 

6.6 


Net followed 7 yrs. 

9 

69.2 

100.0 

6 

50.0 

100.0 

13 

86.8 

100.0 

Dead of disease 

2 

15.4 

22.2 

2 

16.7 

33.3 

•11 

73.6 

84.6 

Alive 

7 

53.8 

77.8 

4 

33.3 

66.7 

2 

13.2 

15.4 

70-Tear results 










Total treated 

6 

100.0 


6 

100.0 


12 

100.0 

Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

1 

16.6 


2 

33.3 


1 

8.3 


Dead, unrelated causes 

0 

0.0 


0 

0.0 


1 

8.3 


Net followed 1 0 yrs. 

5 

84.4 

100.0 

4 

66.7 

100.0 

10 

83.4 

100.0 

Dead of disease 

2 

33.3 

40.0 

3 

50.0 

75.0 

10 

83.4 

100.0 

Alive 

3 

51.1 

60.0 

1 

16.6 

55.0 

0 

0.0 

0.0 


Carcinoma Smplcx\ (67) 










5-Tear results 










Total treated 

18 

100.0 


24 

100.0 


24 

100.0 


Operative deaths 

0 

0.0 


1 

4.1 


1 

4.1 


Lost 

1 

5.5 


3 

12.5 


3 

12.5 


Dead, unrelated causes 

0 

0.0 


2 

8.4 


1 

4.1 


Net followed 5 yrs. 

17 

94.5 

100.0 

18 

75.0 

100.0 

19 

79.3 

100.0 

Dead of disease 

1 

5.5 

5.8 

9 

3/. 5 

50.0 

17 

70.9 

89.5 

Alive 

16 

89.0 

94.2 

9 

37.5 

50.0 

2 

8.4 

10.5 

7-Tear results 










Total treated 

11 

100.0 


17 

100.0 


16 

100.0 


Operative deaths 

0 

0.0 


1 

5.9 


0 

0.0 


Lost 

2 

18.9 


4 

23.6 


0 

0.0 


Dead, unrelated causes 

0 

0.0 


2 

11.8 


1 

6.3 

100.0 

Net followed 7 yrs. 

9 

81.1 

100.0 

10 

58.7 

100.0 

15 

93.7 

Dead of disease 

1 

9.5 

11.1 

5 

29.35 

50.0 

13 

81.1 

86.7 

Alive 

8 

71.6 

88.9 

5 

29.35 

50.0 

2 

12.6 

13.3 

70-7~ear results 








100.0 


Total treated 

6 

100.0 


12 

100.0 


11 


Operative deaths 

Lost 

0 

1 

0.0 

16.6 


1 

3 

8.3 

25.0 


0 

0 

0.0 

0.0 


Dead, unrelated causes 

0 

0.0 


2 

16.7 

100.0 

1 

9.1 


Net followed 1 0 yrs. 

5 

83.4 

100.0 

6 

50.0 

10 

90.9 

lUU.'J 

Dead of disease 

Alive 

0 

5 

0.0 

83.4 

0.0 

100.0 

1 

5 

8.3 

41.7 

16.6 

83.4 

10 

0 

VU.v 

0.0 

0.0 


* Group IV included two cases; dead within three years, 
t Group IV included 1 case, lost at the end of two yeare. 
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Table 10 — Continued 

FI\'E-, SEVEN'-, AND TEN-YEAR RESULTS IN SCIRRHOUS, SIMPLEX, MEDULLARY, 

AiND ADENOCARCINO.NLA 


Type oj Carcinoma 


Group I 



Group II 



Group III 


Total 

no. 

%Of 

total 

%o/ 

net 

Total 

no. 

%oj 

total 

%Of 

net 

Total 

no. 

%OJ 

total 

%OJ 

net 

Medullary Carcinoma (39) 










S-Tear results 










Total treated 

19 

100.0 


13 

100.0 


1 

100.0 


Operative deaths 

2 

10.5 


0 

0.0 


0 

0.0 


Lost 

0 

0.0 


2 

15.3 


1 

14.2 


Dead, unrelated eauses 

1 

5.3 


0 

0.0 


0 

0.0 


Net followed 5 yrs. 

16 

84.2 

100.0 

11.0 

84.7 

100.0 

6 

85.8 

100.0 

Dead of disease 

3 

15.9 

18.7 

5 

30.7 

45.4 

6 

85.8 

100.0 

Alive 

13 

68.3 

81.3 

6 

54.0 

54.6 

0 

0.0 

0.0 

7-year results 










Total treated 

14 

100.0 


8 

100.0 


3 

100.0 


Operative deaths 

2 

14.2 


0 

0.0 


0 

0.0 


Lost 

2 

14.2 


0 

0.0 


0 

0.0 


Dead, unrelated causes 

0 

0.0 


0 

0.0 


0 

0.0 


Net followed 7 yrs. 

10 

71.6 

100.0 

8 

100.0 

100.0 

3 

100.0 

100.0 

Dead of disease 

1 

7.1 

10.0 

5 

62.5 

62.5 

3 

100.0 

100.0 

Alive 

9 

64.5 

90.0 

3 

37.5 

37.5 

0 

0.0 

0.0 

10-Tear results 










Total treated 

8 

100.0 





1 

100.0 


Operative deaths 

1 

12.5 





0 

0.0 


Lost 

1 

12.5 





0 

0.0 


Dead, unrelated causes 

0 

0.0 





0 

0.0 


Net followed 10 yrs. 

6 

75.0 

100.0 




I 

100.0 

100.0 

Dead of disease 

1 

12.5 

16.6 




1 

100.0 

100.0 

Alive 

5 

62.5 

83.4 




0 

0.0 

0.0 


Adenocarcinoma (32) 

5- Tear results 










Total treated 

7 

100.0 


15 

100.0 


10 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

1 

14.2 


1 

6.7 


1 

10.0 


Dead, unrelated causes 

1 

14.2 


0 

0.0 


2 

20.0 


Net followed 5 yrs. 

5 

77.6 

100.0 

14 

93.3 

100.0 

7 

70.0 

100.0 

Dead of disease 

1 

14.2 

20.0 

3 

20.1 

21.4 

4 

40.0 

57.1 

Alive 

4 

63.4 

80.0 

11 

73.2 

78.6 

3 

30.0 

42.9 


7 -Tear results 










Total treated 

5 

100.0 


12 

100.0 


7 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

1 

20.0 


2 

16.7 


1 

14.3 


Dead, unrelated causes 

1 

20.0 


0 

0.0 


1 

14.3 


Net followed 7 ^ts. 

3 

60.0 

100.0 

10 

83.3 

100.0 

5 

71.4 

100.0 

Dead of disease 

0 

0.0 

0.0 

6 

50.0 

60.0 

4 

57.1 

80.0 

Alive 

3 

60.0 

100.0 

4 

33.3 

40.0 

1 

14.3 

20.0 

10- Tear results 










Total treated 

3 

100.0 


7 

100.0 


3 

100.0 


Operative deaths 

0 

0.0 


0 

0.0 


0 

0.0 


Lost 

1 

33.3 


1 

14.3 


0 

0.0 


Dead, unrelated causes 

1 

33.3 


0 

0.0 


1 

33.4 


Net followed 10 yrs. 

1 

33.4 

100.0 

6 

85.7 

100.0 

2 

66.6 

100.0 

Dead of disease 

0 

0.0 

0.0 

4 

57.1 

66.6 

2 

66.6 

100.0 

Alive 

1 

33.4 

100.0 

2 

28.6 

33.4 

0 

0.0 

0.0 
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Table 1 4 


LOCAL RECURRENCE 



.A'o. 

Tolal 

T. 

AVI 

Total cases treated 

’0.1 

100.0 


Orcrative de-itlis 

4 

2,0 


Lost 

? ■» 

lO.S 


Dead, unrelated causes 

15 

7,4 


Net cases followed 5 jts. 

16’ 

7Q.S 

100.0 

Cases with local recurrence 

50 

14.’ 

18.5 


bony sirucuirc. The opjiosiie breast, snpra- 
clavicnlar nodes, and adjacent tissues be- 
yond the field of dissection arc considered 
as “remote” and arc not included in this 
study of local recurrence. 

Local recurrence (Table 14) in the 20:1 
patients equals 14.2 per cent, and this, cor- 
rected by eliminating cases not follotved 
five years, rises to an incidence of 18.5 per 
cent, indicating that roughly one of every 
five cases exhibited local recurrence. 

T/tne of Frnnronco. The time of ap- 
pearance of the local recurrence has been 
obtained, and, calculating from the time 
of initial stirgery, is, by postoperative year, 
as .shown in I'ablc 15. 

It is to be noted that the figures for each 
year include the recurrences of jtrevious 
years. The fact that 7.7 per cent of the local 
recurrences occurred after five years is 
somewhat misleading, since it rcprc.sents but 
two cases of the total of 20:l. Since 9:i.:l per 
cent of the recurrences were detected with- 
in five years, the prognosis as regards ap- 
jiearance of local recurrence after five years 
is very good. 

Some of the patients with local recurrence 
were treated only five years ago. .so that 

TAm.r. 15 

TIME OF RECURRENCE 


Cam 




% 

Total 

Recurrence in less than: 

30 

100.0 

1 Yr. 

9 

-30.0 

2 Vrs. 

16 

53,5 

3 Yr.c. 

20 

66.6 

4 Yrs. 

27 

90.0 

5 Yi-s. 

2S 

93.3 

10 Yrs. 

29 

96.7 

14 Yrs. 

30 

100.0 


Table 16 is complete for all cases for the 
first five years onlv. 

Twelve of the thirty patients with 
local recurrence had received postoperative 
roentgen-ray theiapy instituted immedi- 
ately after initial sm^gciw. All recurrences in 
this group appeared in a maximum of three 
years, -with average time of recurrence one 
and one-third years. Nine of the twelve 
were in group III. 

Of the eighteen paticncs with recurrences 
who did not receive immediate postopera- 
tive roentgen-ray therapy, eight Avere of 
group III. and (eliminating the recunence 
thirteen years after operation) the average 
time of recurrence Avas one and fortv-cight 
huc.dreths veal's. 

T.\bix 1 6 

SUR5TVAL OF CASES WITH LOCAL 
RECURRENCE 


From D.Atc of Operation 


Ciues 





Xc} 




.JA’V-.ri 


TeJ it J Ltv/ 

5 Vr.L 

,\v. 

r-. 

50 5 

’7 1 

’4 



> 

:o 

15 

11 

74 0 


5 

40 ^ 


7 

5 

18.5 


0 

4 

14.7 


10 


« .4 


14 

1 


Comjiaring 

the group-HI 

cases 

that did 


receive immediate postoperative roentgen- 
rav therapy Avith those that did not, no sig- 
nificant dilference is found in the time of 
recurrence or in the suniA'al time. 

The recurre'iices Avere treated by excision, 
radon seeds, radiation, and a combination 
of the three, and no conclusion can be 
draAvn as to resjAeclive Avorih of the fonns 
of treatment. 

The recurrence rate (Table 17) is in 
direct relation to the extent of the disease, 
that is. the degree of local involvement by 
the tumor and the extent of lymphatic in- 
A’olA’ement. This is quite in acconl Avitli 
results of Hoopes and 5fcGiaw Acho. in a 
study of 246 cases of carcinoma of die brea't, 
found 6.1 per cent recurrence in the ab- 
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Taeie 17 

LOCAL RECURRENCE BY GROUP 
Portmann Classification* 


Group 

no 

Local 

recurr. 

% 

A et no 

% To‘al 
ro recurr. 

I 

48 

3 

62 

100 

II 

56 

11 

196 

36 7 

III 

56 

1 5 

26 7 

50 0 

IV 

2 

1 

50 0 

33 

Total 

162 

30 

18 5 

100 0 


* Based on net number follower! minimum of S >ears 


scnce ol axillary metastases and 20.8 per 
cent in the piesence of axillary in^olvement. 

Modified Radical Mastectomy and Re- 
cinrence. In some of the patients where 
adsanced age, se\ere cardiovascular disease, 
or other illnesses have indicated the least 
tiaumatic and briefest possible operative 
jnocedure, the pectoral muscles were not 
1 emoted, but axillary dissection was done. 
The incidence of local recurrence in this 
gioup is contiasted with the incidence of 
local lecurrence in the larger group treated 
by classical ladical mastectomy with re- 
moval of the pectoral muscles and axillary 
dissection. (Table 18.) 

Although the group in which the muscles 
weie not remoted is too small to permit 
complete statistical acceptance, the inci- 
dence of tecunence is similar to that found 
in the group in which the muscles were re- 
mo\ed. 

/ One of the inteiesting retelations from 
the lecoids studied is that of a patient 
afflicted with a group-I caicinoma of the 
bieast who was treated surgically. At initial 
opeiation, the bieast was removed, the in- 
scition of the pectoralis muscle di\ided, the 
axillaiy dissection completed, and then the 
continuit) of the pectoralis muscle re-es- 
tablished. Thiiteen }ears later, a lecurrence 
was found and lemoted fiom the line of 
]ncNious section of the pectoralis muscle 
and the muscles i emoted. The patient has 
been followed one teai since the last opera- 
tion and shows no etidence of other recur- 
I dice. 

Despite the equitalent late of local re- 
cunence in the two groups, the survival 
i.ites icteal that, tvith the excejition of the 
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group-I cases, there is a slight!) higher 
percentage surtital oter fite, seten, and ten 
years in those cases treated by classical radi- 
cal mastectomy. Had all of the cases treated 
without removal of pectoral muscles been 
subjected to classical radical mastectomy, 
the oter-all sursital rate might hate been 
improted, although the operatise mortality 
might hate increased. 

Fundamentally, etery recurrence is due 
to failure to extirpate surgically or to de- 
stroy by roentgen-ray therapy all neoplastic 
cells. Implantation of malignant cells into 
innocent zones at the time of surgery oc- 
curs, and probably is the mechanism by 
which very early recurrences are produced. 

The direct, marked relation of the degree 
of lymphatic involvement to the incidence 
of local recurrence (Table 18) strongly 
suggests that, for the most part, the retained 
tumor cells must exist in lymphatics of 
tissue unremoved at time of radical mastec- 
tomy. These lymphatics may be of the un- 
excised skin, of the chest wall, of the in- 
ternal mammary or supraclavicular nodes, 
or of an inadequately dissected axilla, or of 
more remote zones. 

The normal route of lymphatic flow is 
from the capillary lymphatics of the skin 
to the subareolar plexus, into the circum- 
areolar plexus, through the superficial 
fascial plexus overlying the pectoral mus- 
cles, and thence via lymphatic vessels to the 
ipsilateral nodes, or secondarily to the 
supraclasicular nodes, internal mammary 
nodes, and to the contralateral axillary- 
nodes. Obstruction to this normal route of 
flow does occur with blockage of cortical 
sinuses of lymph nodes, and may result in 
retrograde lymphatic drainage with per- 
meation of lymphatics by neoplasm or lym- 


Table 18 

LOCAL RECURRENCE BY -TiTE 
OPERATION* 




Local recurrercc 

Operation 

Xet ro 

.Vo. 

% -Vrt 

Muscles remo\ ed 

136 

25 

18 3 

Muscles not remo\cd 

26 


10 3 

Total 

162 

30 



* Based on net number follo’^ed minimum of 5 
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phatic emboli.® This phenomenon was 
noted by Gilchrist and David in their study 
ol carcinoma of the rectum. 

The relation of l)-mphatic invoheraent 
to local recurrence is most adequately ex- 
plained by the mechanism of retrograde 
lymphatic flotv with extension of neoplastic 
cells, or seeding of malignant emboli from 
an obstructed lymph node to a more distal 
structure. 

Conclusion 

An adequate basis for the comparison of 
the results of different forms of therapy, 
and therapy by different groups, is urgently 
needed and should be universally adopted. 
Among the t'ariables used in classifying the 
disease should be included an adequate 
sampling of all lymph nodes, as well as 
factors from the physical examination as to 
location, measured size of the lesion, cuta- 
neous involvement, fixation, type of neo- 
plasm present, and the age of the patient. 


Some mode of evaluating the degree of in- 
volvement of the internal mannnaiv nodes 
is urgently needed, and a safe method of 
extirpating the internal mannnaiv nodes 
should be developed and made a pait of 
radical mastectomv. 

SUMM.\RY 

1. In tlie seiies of 203 cases presented, the 
over-all five-\ ear-minimum suniial equals 
47.7 per cent; the minimum seven-year snr- 
\-ival equals 32.9 per cent; the inininiuni 
ten-year suivival equals 26.7 per cent. 

2. The extent of the disease is a more im- 
portant prognostic factor than the patho- 
logical type present. 

3. Local recurrence appears to be piinci- 
pally related to the degi-ee of lymph-node 
involvement. 

4. Individual group smvivals may be 
satisfactorily detennined under the Poit- 
mann classification. 
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SURGICAL TREATMENT OE CANCER 
OE THE LOWER BO^VEL 


Harry E. Bacon, and Illvdio Sauer, m.d. 


l~^OT.T.OA\^TNG the ingenious procedure 
performed by Reybard in 1833, nearly all 
attempts at surgical eradication of cancer 
of the distal intestine, excluding those 
located on the last centimeters of the rec- 
tum, were made irith presen'ation of the 
sphincter musculature. However, Miles,-t 
in 1908, presented his method of abdomi- 
noperineal excision for all cases and, by 
virtue of the results achieved, it became 
the accepted approach for all neoplasms 
involving the anal canal, rectum, and pelvic 
colon. During the past decade, the trend 
has been toward re-establishment of bowel 
continuity with presen-ation of the anal- 
sphincter musculature if the tumor is situ- 
ated at a safe level above the anal margin. 
That such recourse is sound is evidenced by 
the exhaustive studies on the metastatic 
sjn-ead of rectal cancer and by the increas- 
ing number of reports. 

Radicality does not imply mutilation of 
unnecessaiy tissue but rather extensive re- 
moval of the proper lymph-bearing areas. 
It has long been recognized that the lym- 
])hatic drainage of the rectum varies ac- 
cording to the site of the injection of a 
dye, as demonstrated by Cunco,^ Gerota, 
Poirier, Cunco and Delamere,"’ Villemin, 
Huard and Montague, Oliveira, and others. 
The same is true for the metastatic spread 
of cancer of the rectum. Many surgeons, 
both past and present, have reported better 
results trith partial resection than tvith 
more extensive excisions. 

The term “excision” denotes extirpation 
of the rectum, anal canal, and perianal 
skin as performed for low-lying lesions, 
whereas resection is employed to connote 

I’hilatlclphia, Pciins\l\ania. 

Read before the American Cancer Society, New 
York. October 30, 1919. 

Ucccbcd for publication, Jannaiy 3, 1950. 


Table 1 

DIFFERENCE IN PROGNOSIS BETWEEN 
RESECTION AND EXCISION 


Author 

Re z'ct’on 

Rxeision 

Hochenegg 

37.0% 

31.0% 

d'Allaines, Le Roy. and Dubost 

70.0% 

40.0% 

Eichhoff 

42.0% 

36.0% 

Finsterer (1939) 

33J%o 

22.5% 

Finsterer (1941) 

40.4% 

30.0% 

Schonbauer and Pfab 

30.0% 

22.0% 

Dixon 

67.7% 

47.7% 


removal of ampullar}’ tumors of the rectum. 
The results are shown in Table 1. 

Eiselsbcrg, Sauerbimch, Pribram, Kiittner, 
Kirschner, Mandl,-'’ and Aage Nielsen have 
recorded similar percentages. That this is 
not mere coincidence but a variation de- 
pending upon different spreads of the same 
lesion located at different levels is well 
shown by Gilchrist and David who found 
a five-year-survival rate of 51.8 per cent if 
the cancer was located below the peritoneal 
reflection and 65.4 per cent if above. Simi- 
lar results are reported by 'Waugh and 
Kirklin (Table 2), and by Sunderland 
(Table 3). 

The incidence of local recurrence may 
be regarded as an accurate index of failure 
of a given operative procedure, but again 
the precise location of the cancerous lesion 
is important. Gilchrist and David, for ex- 
ample, cited a local recurrence rate of 18.1 
per cent if the lesion was situated above the 

Table 2 

SURVIVAL RATES OF PATIENTS HAVING 
GRADE II ADENOCARCINOMA TRE.ATED 
BV COMBINED ABDOMINOPERINEAL 
RESECTION 


Level of loiver 

% Traced patients v,ith nodal 

edge of lesion 

involvement alive 5 or 

above anal canal 

more years after operation 

0 to 2 cm. 

27.8 

3 to 6 cm. 

23.8 

7 to 10 cm. 

31.0 

11 or more cm. 

43.5 


[ 773 ] 
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Table 3 

SURVIVAL ACCORDING TO 
ANATOMICAL SITE 


Distance aho-e 
anal mariitn 

Total 

no 

Linns uell 

5 ^ears 

i\’'o 

% 

6 cm or less 

47 

22 

46 8 

6 to 12 cm 

36 

29 

80 6 

13 cm or more 

17 

13 

76 5 


peiitoneal leflection and 43.5 per cent if 
below. 

Additional lejioits accoiding to the level 
of the lesion aie available (Table 4). 

Obviously, the moie the lesion approxi- 
mates the distal lectum, the pooiei is the 
j3iognosis. It is lecognized that when a dye 
is injected high in the lectum, the diainage 
occins only through the lymphatics of the 
mesoiectum, but if the dye is injected below 
Kohliausch’s plica or the middle valve of 
Houston, the diainage occuis thiough all 
tlnee aieas of spiead, as demonstiated by 
Geiota, Villemin, Huaid and IMontagne, 
and Oliveira. That the same is the common 
featuie in the metastatic spiead of cancel 
has been demonstiated by Collei, Kay, and 
Maclntyie as shown in Table 5. 

It is inteiesting to obseive the absence 
of nodal involvement in the lateial aiea 
of spiead if the lesion is located moie than 
3 cm. above the pectinate oi anoiectal 
line and that the lateial spiead should be 
responsible foi the highei lecuiience late 
of low-lying lesions. But the two othei 
modes of spiead should be analyzed. 

Local extension ceitainly is an impoitant 
factor in local lecuiience but, contiaiy to 
the opinion of Gilchiist and David, it does 


Table 4 

LOCAL RECURRENCE AND THE LEVEL 
OF THE LESION 


Lei cl 

% Recurrence 

Oppolzcr and Nitsche 

1 to 5 cm 

62 0 

5 to 10 cm. 

32 8 

10 to 15 cm 

31 6 

15 to 20 cm 

14 2 

Wangensteen and Toon 

0 to 5 cm 

30 0 

6 to 8 cm 

25 0 

9 to 13 cm 

6 3 

14 to 20 cm 

00 


not account foi the diffeience in piognosis 
betiveen high and Imv lesions. The low 
lecmm is piotected by the peiiiectal fascia, 
while at a highei level, the lectum and the 
sigmoid colon do not possess this piotcctiAc 
baiiier. Fuithennoie, in a high peicentage 
of cases, the fixation to othei stiuctuies is 
of an inflammatoiy natuie, as emphasized 
by Miles- and 'Westhues. Another signifi- 

Table 5 

PERCENTAGE OF INVOLVEMENT OF THE 
LATERAL AND THE SUPERIOR AREAS OF 
SPREAD ACCORDING TO THE LOCATION 
OF THE LESION IN CASES WITH NODAL 
INVOLVEMENT 


Location 

% Lai area 

% Sup area 

Anus and last 3 cm of rectum 

54 S 

100 

High rectum 

No cases 

100 

Rectosigmoid 

No cases 

100 

Abo\e rectosigmoid 

No cases 

100 


cant obseivation ivas cited by Dukes,® who 
found, after studying 1000 suigical speci- 
mens, that the piognosis of cancel of the 
lectum is not i elated to the location of the 
tumoi unless theie is node involvement. In 
such instances, the lowei lesions offei a 
pooiei piognosis. Venous invohement has 


Table 6 

SURVIVAL ACCORDING TO 
ANATOMICAL SITE=‘ 


Distance 
aboic anal 
maigin 

Noiem i«ra5io;i 

1 IMlOriOM 

Total 

no 

Lr mg and ’■tell 

5 ^cars 

Total 

no 

Li^ingand-i ell 
5 years 

No 

% 

No 

% 

6 cm or less 

27 

16 

59 3 

20 

6 

10 0 

6 to 12 cm 

28 

23 

82 1 

8 

6 

710 

13 cm + 

16 

13 

81 3 

1 

0 

00 


been lepoited to be gieatei in highei les- 
ions, but a lecent and leliable study made 
by Sundeiland pioved the contiai 7 to be 
tiue. His lesults aie of pai amount inipoi- 
tance loi appieciation of the lolc of the 
venous invasion in piognosis accoiding 
to the level of the lesion (Table 6). 

As stiessed by Lahey, blood invasion 
caiiies with it a veiy cloudy piognosis but, 
as pointed out by Seefeld and Baigen and 
by Dukes," this has little significance for 
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local spread but only for the distant metas- 
tases. 

The conclusions we can draw from Table 
6 are decisive. 1. The prognosis even with- 
out vein invasion is poorer in low lesions. 
2. There is still a marked difference accord- 
ing to the level of the lesion in spite of 
vein invasion. Should vein invasion play a 
major role in the prognosis, all cases with 
involvement of the blood vessels would 
have about the same prognosis. This is 
sufficient evidence that other factors should 
be invoked. 3. The distant metastases to 
the lung would be more frequent if the 
addition of the vessels of the middle and in- 
ferior hemorrhoidal could play a role in the 
metastasizing of the growth. 4. As we have 
shotvn previously, the important cause of 
the poor prognosis is local recurrence. It 
is generally agreed that vein involvement 
is of very' little, if any, concern, as far as 
local recurrence is concerned. From this 
point, venous involvement cannot explain 
the higher incidence of local recurrence. 

That the lymphatic embolism is the most 
important mode of spread in carcinoma 
has long been recognized, but to what ex- 
tent can it influence the prognosis accord- 
ing to the level of the lesion? The answer 
is well illustrated in the work of Villemin, 
Huard and Montagne. It becomes evident 
that the upward spread is of no concern, and 
only the downward or the lateral spread 
can play a role in the difference in prog- 
nosis. Metastasis to the inguinal glands does 
occur but only in a small percentage of cases 
trhere the lesion does not involve the anal 
canal. 

\Vhy is it necessaiq’ to show the impor- 
tance of the lateral spread if most surgeons 
and jjathologists pay little heed to it? There 
are two important reasons: 1. The glands 
of the lateral zone of spread are imbedded 
in the fat tissue of the lateral ligaments and 
of the lateral pelvic wall in such a manner 
that they are not \isible to the surgeon. 
Further, few surgeons, searching for in- 
vohed nodes, paljiate the lateral ligaments. 
The only reference tve found was that re- 
corded by d’Allaines, Le Roy, and Dubost, 


who encountered several instances of thick- 
ening of these structures. 2. The Spalteholz 
method has become the accepted procedure 
for pathological e.xamination of surgical 
specimens. By this technique, a contrast 
medium is injected into the superior hem- 
orrhoidal vessels, and the contiguous glands 
are searched for metastases. The lateral 
ligaments on an anterolateral position are 
overlooked. Another reason for failure to 
discover involved nodes in the lateral liga- 
ments is that the surgeon does not carry 
his lateral resection widely enough to ob- 
tain sufficient material for examination by 
the pathologist. 

Another source of error, in our opinion, 
is a misinterpretation of the “lateral 
spread.” According to Miles,-- the lateral 
zone of spread lies bettveen the levators and 
the pelvic fascia. His studies were based on 
the work of Poirier, Cuneo, and Delamere,^ 
who confii-med the studies made by Cuneo 
and Afarcille-* that the lymphatics following 
the middle hemorrhoidal vessels are con- 
stant. The investigations of the anorectal 
area demonstrate that these lymphatics 
follow closely the middle hemorrhoidal ves- 
sels and that these vessels are located in 
the lateral ligaments. This is clearly evi- 
denced where the lateral ligaments are 
visualized with the contained lymphatics 
well above the levator muscles. To demon- 
strate this fact, we have a series of cases 
in which a dye was injected prior to the 
operation and its spread through the lateral 
ligaments was obsers'ed to be a constant 
feature. Only in a few instances were thin 
lymphatics visualized between the levators 
and the pelvic fascia, but never was a node 
found in this location. This is important 
because it emphasizes not only the signifi- 
cance of the lateral spread but also that the 
important structures to be widely resected 
arc the lateral ligaments rather than the 
levator muscles. This fact is well substan- 
tiated in the pathological studies made by 
AVood and \Vilkie and by Dukes' who 
showed that the levators are not a place 
where metastasis occurs but rather are sub- 
ject to direct spread. But even a wide re- 
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section of the lateral ligaments may not 
prove to be the last tvord for resection of 
the lateral gland-bearing area. A wide pelvic 
lymphadenectomy should be a j^art of the 
surgical treatment of cancer of the lower 
rectum and should include resection of 
the iliac nodes. 

It is not our belief that the lateral liga- 
ments are the only structures contributing 
to the lateral mode of spread. The sacral 
glands, both lateral and middle, require 
tvide excision, together tvitli the sacral 
fascia. 

Our experience is based on a personal 
series of 1022 patients with cancer in the 
colon and rectum, of which number the 
lesions in 1001 -were located in the sigmoid, 
the rectum, or the anal canal. This group 
is sufficiently large that the conclusions 
dratvn are not a mere presumption or hy- 
pothesis but rather are to be evaluated on 
a factual basis. On the premise of the in- 
vestigations previously cited, the surgical 
apirroach in our clinic has been as follows. 

Approach 

1. All cancerous lesions int'olving the 
anal canal and the last S cm. of the rectum 
are removed only by the hfiles abdomino- 
perineal method of excision. Because of the 
variation in the survival rate and of the 
frequency of local recurrence according to 
the location, tve are comunced that even 
this operation is notv not sufficiently radical 
for lotv lesions, and for these reasons, pelvic 
lymphadenectomy is recommended. This 
procedure has been perfonned in a small 
number of cases. 

2. "iVhen the lesion is located above this 
6-cm. level, the entire rectum, lateral liga- 
ments, and let'ators as tvell as the mesorec- 
tum and mesosigmoid are removed by the 
procedure we term “proctosigmoidectomy,” 
in -which high ligation of the inferior mesen- 
teric vessels is made, and the sphincter 
musculature is preserved. 

3. Lesions in the sigmoid are resected 
with immediate establishment of continu- 
ity. The jMikiilicz-Rankin and the Hart- 


mann operations have now few indications. 
Excluding those for the right, the trans- 
verse, and the descending colon, 795 radical 
extirpations were performed with a mor- 
tality rate of 5.0 per cent. 


Table 7 

TYPE OF RADICAL PROCEDURES 
Authors’ Series 


Type 

Xo. 

rasrs 

Deaths 

yicrtalitv 
■ Tf ■ 

1. Sigmoidectomy 

112 

9 

7,f! 

3.8 

2. Abdominoperineal excision 

1S4 

7 

3. Abdominoperineal proctosigmoid- 
ectomy n-ithout colostomy and 
■n* 2 th preservation of anal sphinc- 
ters 

4S6 

2.1 

4.9 

4. Hemicolectomy and proctosigmoid- 
ectomy with preser.'ation of the 
spnincters 

10 

1 

10, 

5. Perineal excision 

3 

0 

0. 

Totals 

7P5 

JO 

5.0 


The resectability rate has been found to 
be 89 per cent. It is knotvn tliat 58.4 per 
cent of those patients upon -whom a modi- 
fied Hochenegg procedure tvas perfonned, 
which we term “abdominoperineal procto- 
sigmoidectomy” without colostomy and with 
preservation of the anal sphincter innsclc, 
are alive and well five years following 
operation. This incidence of five-year sal- 
vage includes unfavorable cases — those witlt 
glandular involvement and/or local ex- 
tension — and favorable cases — those tvith- 
out nodal involvement or local extension — 
but excludes those -with liver metastases. 
The local recurrence rate, computed in late 
1948, was 17.9 per cent, and sexual impo- 
tence in the male, 8.3 per cent. 

Postoperative Course. Ordinarily pa- 
tients are permitted out of bed the second 
or third postoperative day and are usually 
discharged from the hospital on the tenth 
postoperative day. Complete healing of 
perineal wound occurs in three tveeks and 
patients are able to return to work one to 
two and one-half months following opera- 
tion. 

Summary and Conclusions 

On obsen’ing the techniques for excision 
or resection of cancer of the rectum, one 
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relevant fact becomes surprisingly manifest. 
The extirpation of the lateral and down- 
ward areas of spread is too meager. 

The excision of the skin around the anus 
is too small and permits spread to the 
inguinal nodes, but the rarity of local re- 
currence when the tumor does not involve 
the anal and perianal structures is decisive 
evidence that this mode of spread is of 
little importance. 

As almost all local recurrences are in the 
pelvis, the other two modes of spread should 
be regarded as the pathivay for metastases. 
It is universally recognized that the upivard 
spread is by far the most important mode 
of spread, and some authors even believe 
that it is the only significant one. But how 
can we explain the difference in prognosis 
between lotv and high lesions? 

It is a •well-known fact that when a dye 
is injected in the rectum above the middle 
valve of Houston, all the dye follows the 
upward direction along the superior hem- 
orrhoidal vessels, but tvhen injected below 
this valve, it follows not only the mentioned 
pathway but also the lateral spread. These 
investigations made on cadavers were veri- 
fied by us in vivo. The possibility that me- 
tastases may travel the same pathway is 
suggested by several things; 1. Several au- 
thors have reported that carcinoma of the 
lower rectum has a much poorer prognosis 
than have higher lesions. 2. Local recurrence 
is directly proportional to the site of the 
tumor. The lower the tumor in the rectum, 
the higher the percentage of local recur- 
rence. 3. In the feiv reports mentioning the 
lateral spread, gland involvement in this 
area was found to be high when the lesion 
was in the loiv rectum, whereas it verj’ 
seldom occurred in high lesions. 4. Large 
excision of the levator muscles has been 
overemphasized, while the lateral ligaments 
and the other structures of the pelvis along 


the e.xtemal, internal, and common iliac 
vessels containing the nodes where the 
lymph of the rectum is carried out through 
the lymphatics running along the middle 
hemorrhoidal vessels, are left in situ. The 
small amount of the lateral ligaments re- 
sected, as seen in the surgical specimens 
after resections or excisions, is strong evi- 
dence of the lack of radicality of the pres- 
ent procedures for the eradication of one of 
the areas of spread of cancer of the rectum. 
5. Several causes can be mentioned for 
overlooking the nodes in the lateral areas, 
but the more important are: (1) the concept 
of lateral spread as described by Miles was 
universally adopted. In spite of the prop- 
osition of some authors that a revision on 
the subject is necessars', nothing has been 
done in this respect. In consulting the ana- 
tomical studies on the subject, however, it 
is clear that the lateral spread cannot be 
resected sufficiently by removing only the 
levators. The lateral ligaments are the 
bridge over -which very important lympha- 
tics of the lateral areas have to pass. The 
1 or 2 cm. of these structures removed by 
the usual technique,s, in contrast with the 
entire removal of the mesorectum, show well 
how economical these excisions arc. (2) How 
can a pathologist report metastasis in the 
lateral area of spread if the surgeon sends 
only an operative specimen with such a 
small amount of the lateral lymph-node- 
bcaring area? 

As a conclusion to our point of view, we 
suggest a pelvic lymphadenectomy as a com- 
plement to the abdominoperineal e.xcision 
proposed by Miles. Extirpation of the De- 
nonvillicrs fascia should prove of value also, 
as suggested by Reinhold. 

Local and venous spread have been men- 
tioned to show that they cannot be invoked 
as the cause of the different prognosis of 
low-lying lesions. 


(tor references sec page 77S.) 
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T 

JLHIS paper is the first of a proposed 
series of communications reporting a nine- 
vear experience with P’- in the treatment 
of lymphomas, leukemias, and allied dis- 
orders. 

For many years, external whole-body and 
local irradiation with roentgen rays have 
constituted established conventional meth- 
ods for the treatment of lymphomas and 
leukemias. In the United States, Senn, in 
1903, first used roentgen rays therapeuti- 
cally in the lymphomatous diseases. There- 
after, roentgen rays were employed with 
increasing frequenc)' in the treatment of 
the lymphomas and leukemias. In 1924, 
Minot and his co-workers*’’’ published an 
important early summar)' revealing that 
definite palliation of chronic leukemia, 
both myeloid and lymphoid, could be 
achieved with this agent, without resulting, 
however, in significant increase in actual 
survival time. In recent years, it has been 
possible to accomplish whole-body irradi- 
ation from witbin the body by means of 
radioactive isotopes. Cure of the leukemias 
by any form of external-radiation treatment 
has never been effected nor is it suggested 
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that radioactive isotopes, principally radio- 
active phosphorus (P’-), are curative. 

This paper deals with our experience at 
Memorial Hospital in the palliative treat- 
ment of lymphatic leukemia with P’-. 
The period covered dates from April 20, 
1940, when we employed P^^ for the first 
time to the arbitrary termination date on 
May 5, 1949; i.e., the initial dose of the first 
course was given to the first patient on 
April 20, 1940; the first dose of the last 
course to the last patient on April 29, 1949, 
and the last dose of this course on iSfay 5, 
1949. Investigations with P-''^ ^re being con- 
tinued in our clinic, and our c.xperience is 
accruing still further. 

Do.sace and Technique of Preparation 

OF P” 

The P^- used in the early part of this 
work tvas obtained as a 1.5 to 3.0 per cent 
solution of disodium hydrogen phosphate, 
with an activity of 0.2 to 0.5 me. per cc. 
In the latter part of 1946, P’*^ produced in 
the nuclear reactor at the Oak Ridge Na- 
tional Laboratory became available for ci- 
vilian use, and this material has been used 
at Memorial Hospital since that time. The 
chemical state of this P“' varied from time, 
to time, but it was usually supplied as a 
solution of disodium hydrogen phosphate 
or of phosphoric acid, with an activity of 
1 to 3 me. per cc. The specific activity of 
the pile-produced isotope was rather high, 
being of the order of 1 me. P-^ per 0.05 mg. 
P^k whereas that of the isotope made in the 
cyclotron was only about 1 me. P’’- per 60 
mg. P"'. Even the amount of P"* present in 
the material produced in the cyclotron is 
not likely to be of physiological significance 
at the dosage level employed, since the nor- 
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mal human dietary intake o£ phosphorus 
is 1 to 2 gm. per day. The preparations ob- 
tained from Oak Ridge contained chlorides 
and other inorganic substances in amounts 
too small to cause physiological changes. 

When the solution containing P^- was 
received, it was diluted, if necessary, with 
distilled water to a concentration of ap- 
proximately 1 me. per cc.; 0.2 cc. of this 
stock solution was then tvithdrawn for phys- 
ical measurements. From this, a series of 
dilutions was prepared containing approxi- 
mately 0.05 to 5.0 me. per cc. Samples of 
the diluted material (0.5 or 1.0 cc.) were 
then placed in shallow, flat-bottomed metal 
dishes, dried at 110° C. and measured 
against a uranium standard of the same 
geometry as the unkno-wn. After the meas- 
urements were completed, a decay table 
was prepared showing the number of cubic 
centimeters of the stock solution that con- 
tained 1 me., on each day for the next two 
weeks. The stock solution was kept in a 
glass bottle in the laboratory refrigerator. 
This was done not only to prevent the 
growth of mold in any solutions that were 
not strongly acid, but also because the 
metal tvalls of the refrigerator afforded 
complete protection of personnel from the 
small amount of radiation that penetrated 
the glass bottle. 

It was recognized that some of the P^- 
aclministered orally always escapes absorp- 
tion in the gastrointestinal tract and is lost 
in the feces. Early measurements indicated 
that this loss amounted to only about 20 
to 25 per cent, and even smaller losses 
could be expected with material of the high 
specific activity that was available later. It 
has been noted also that intravenous ad- 
ministration, at least in 4- to 5-mc. doses, 
has been followed by appreciable loss of 
P32 in the urine in the first day. The intra- 
venous use of Ps-, moreover, involves proc- 
essing the material to remove pyrogens, 
rrith a slight loss by radioactive decay 
during the time required for the procedure. 
There is, in addition, a small but appreci- 
able exposure of the laboratory and medical 
personnel during processing and injection. 


as well as considerable expense for their 
time. Hence, it teas felt that the advantages 
of intravenous administration were out- 
weighed by the disadvantages, and it tras 
employed only twice in the entire work. 
With the technique used, the operator re- 
ceir^ed less than 30 mr (niilliroentgens) to 
the rcrists and whole body during one 
month in which 100 me. was handled. 

Case Material 

In this survey, eighty-four patients re- 
ceived P®-. However, since thirteen patients 
either had inadequate follotr-up or trere 
lost to follow-up, only seventy-one patients 
tvere considered in the true study group. 
The majority of these patients was obtained 
from the Lymphoma Clinic and Medical 
In-Patient Service of Idemorial Hospital, 
and a small number came from the private 
practice of one of the authors (L.F.C.) 

Early in the work, no attempt at case 
selection tvas made. As the study progressed, 
however, it was appreciated that there were 
definite limitations to the exclusive use of 
this therapy in patients with bulky nodal 
disease and considerable splenohepato- 
megaly. 'When, less commonly, a patient 
was seen tvho presented chiefly the hema- 
tological manifestations of the disease 
without bulky lymphadenopathy and sple- 
nohepatomegaly, or who displayed them 
minimally, P^- alone was the treatment of 
choice. No patients, inespective of the ex- 
tent of disease in lymph nodes, spleen, or 
liver, were denied P^- if the bone irtarrow 
was neither severely hypoplastic nor bor- 
dering on aplastic, and so long as a marked 
perijiheral subleukemic (leukopenic) blood 
picture did not exist. 

The entire survey group of seventy-one 
patients was subdivided further into acute 
and chronic cases. Such classification was 
dependent principally on the clinical and 
hematological status of the individual pa- 
tient rather than on the extent of temporal 
survival. Using these a'iteria, fifty-three pa- 
tients were classed as chronic and eighteen 
as acute. 
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Fig. I. The sex incidence in a series of 
fifty-three patients with cinonic lymphatic 
leukemia treated with P^-. 

Chronic Cases. Only ten patients were 
treated solely with As the need for ad- 
ditional methods of treatment arose, means 
supplementary to ^vere employed in the 
other forty-three chronic patients. Other 
methods used were local roentgen-ray radi- 
ation, Heublein (total body) radiation, 
potassium arsenite (Fowler’s solution), etliyl 
carbamate (urethane), folic acid antago- 
nists, nitrogen mustard and nitrogen-mus- 
tard congeners, and in one instance, the 
radium-element pack. 

Acute Cases. Nine (50 per cent) of the 
eighteen patients classified as acute were 
treated only ■with P^^^ and in ever)' case 
t\’ith a dosage of P''- well below the tliera- 
jicutic level (0.1 me. per Kg. body weight) 
used in chronic lymphatic-leukemia pa- 
tients, cither because of the precarious con- 
dition of the patient, or for fear of in- 
ducing a hemorrhagic catastrophe. The 


remaining nine patients receited cautious 
local roentgen-ray radiation in addition 
to P32. 

Pertinent Histories. One patient gave 
a definite histoir of leukemia in ttco pater- 
nal uncles. In this same family, one first 
cousin also had Hodgkin’s disease, and both 
parents of the patient had died of cancer. 
In another instance, one of twin children 
had acute leukemia and the other did not. 
Although the children were of tlie same 
sex, we have not been able to determine 
whether they tcere monozjgous. It is also of 
interest that in one child in our series, a 
Paul-Bunnell heterophile test was positive 
at a titer of 1 : 128. Southam, Goldsmith, 
and Burchenal are preparing a report on 
the incidence of positive heterophile reac- 
tions in leukemic patients. 

Se.Vy Race, and Age. Of the total num- 
ber of patients, forty-eight (68 per cent) 



male female 

SEX 


Fig. 2. The sex incidence in a series of 
eighteen patients with acute lymphatic 
leukemia treated with P'^-. 
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Fig. S. The age distribution in a series of 
fifty-three patients with chronic lymphatic 
leukemia treated with P^-. This graphic il- 
lustration is based on the age of the patient 
when seen for the first time at Memorial 
Hospital. 

were men, and tiventy-three (32 per cent) 
tvere tvomen. In the chronic gioup, there 
were thirty-five men (66 per cent) and 18 
women (34 per cent); in the acute, 13 men 
(72 per cent) and 5 women (28 per cent). 
All these figures appro.ximate closely the 
sex incidence reported by Minot and 
Isaacs," and Latvrence et al."’ It is of interest 
that every patient in the entire group, both 
chronic and acute, was white. There is a 
large Negro population in New York City, 
and Negro patients are numerous in other 
clinics at Memorial Hospital. Hence, it is 
difficult to explain the absence of Negroes 
in this study. 

The youngest patient seen tvas 1.3 years 
of age, and the oldest teas 74. These ages 
refer to the age u'hen the patient first 

PRESENTED HIMSELF AT MEMORIAL HOSPITAL, 

rather than to the age of onset of disease. 
The average age for the entire group of 
seventy-one patients ivas 41.8 years. The 
average age for the chronic jDatients was 
52.9 years. This figure is almost exactly that 
reported by Wintrobe and Hasenbush, and 
recently by Lawrence et al.,^ but their statis- 
tics are predicated on age of onset. The 
youngest person in the chronic lymphatic 
series was 24 years old, the oldest, 74. In 


the acute classification, the youngest patient 
was 1.3 years old, and the oldest, 38. The 
sex and age incidences arc represented 
graphically in Figs. 1, 2. 3. and 4. 

Tre.\tmext 

Almost all of the patients, except those 
diagnosed and treated in the private office 
of one of the imters (L.F.C.), were seen first 
in the diagnostic clinic of Memorial Hos- 
pital, where cotnplete history and physical 
examination, peripheral hemogram, and 
urinalysis cvere performed, and chest roent- 
genograms tvere made. Early in the ivork, 
sternal-marrou’ aspirations ivere done with- 
out regularity, but by 1946, they became a 
part of the routine procedure carried out 
at the time of the initial visit. Further 
roemgenographic and special chemical de- 
terminations cvere made when the)- were 
indicated clinically. A small number of 
patients irere seen initially on direct hos- 
pitalization. For the most part, these were 
patients with acute lymphatic leukemia, 
and the stated studies were done while the 
individual was an in-patient. Once the 
diagnosis teas established, the patients were 
observed, tieated, and folloircd carefully 
at regular intervals. All clinical and lab- 
oratoiy examinations were well standard- 
ized, iN'hether the patient was a clinic out- 
patient, a hospital in-patient, or an oui- 



AGE WHEN FIRST SEEN AT MEMORIAL HOSPITAL 

Fig. 4. The age distribution in a group of 
eighteen patients with acute lymphatic leu- 
kemia treated with P^-. This graphic illus- 
tration is based on the age of the patient 
when seen for the first time at Memorial 
Hospital. 
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jjatient in the office of one of the authors. 
All peripheral-blood smears and marrow 
aspirations were e.vamined by cjualified per- 
sonnel of the hospital’s hematology labora- 
tor)'. 

As previously mentioned, no particular 
selection of cases was attempted, although 
the group without bulky peripheral Ijmph- 
adenopathy and enlarged spleen and liver 
was preferred, since these patients fared 
better with P-'- than the group with easily 
palpable disease. Patients in the chronic 
group, in whom the only objecti\c evidence 
of lymphatic leukemia was hematological, 
simulated the clinical appearance of chronic 
myeloid leukemia, a disease in which P’- 
exerts satisfactory control. The effects of 
P’-- on chronic myeloid leukemia have been 
reported already,’- ® and will be the 
subject of a paper to be published shortly 
by the authors. 

All patients received P"*- orally, except 
for two instances vei 7 early in our clinical 
trials, when it was given intravenously. In 
the chronic group, the therapeutic dose of 
P'*- ajjproximated closely or was calibrated 
at 0.1 me. per Kg. of body weight, dividing 
the dose into individual daily doses as close 
to I.O me. as feasible. Thus, a 70-Kg. patient 
was given 1.0 me. daily for seven suceessive 
days. 'When the physician decided to treat 
such a patient, he sent a written or tele- 
phoned order to the laboratory stating the 
name of the patient, the number and size 
of the daily doses recjuired, and the date 
of the first dose. The requisite number of 
\ials -were then dated, and by the use of the 
decay table, sufficient P-- solution was 
pipetted into each vial so that it would 
contain 1 me. on the date indicated. The 
dated \ials were then packed in a container 
and given to the patient with instructions 
to drink the contents of each on the appro- 
priate date. In order to diminish the loss 
of P'*- as insoluble phosphate in the feces, 
the patients were cautioned to eat nothing 
for four hours before or after taking the 
P-'-, and to take no milk, cheese, or iron or 
bismuth medication during the period of 
therapy. 7 o re-emphasize these instructions. 


a typewritten form enumerating all the oral 
instructions was enclosed in the package 
containing the vials of P-'-. These precau- 
tions obviated contamination of the P"-- 
with food undergoing digestion and facili- 
tated absorption. Since approximately 20 to 
25 per cent of the ingested dose is lost in 
the feces, keeping the indisidual doses 
down to small increments of 1.0 me. per 
dose allowed for absorption of approxi- 
mately 75 to 80 per cent of the total dose. 



Fig. 5. T/iis chart illustrates a patient 
with chronic lymphatic leukemia who, after 
initially receiving local external roentgen- 
ray radiation on four occasions from 1933 
to 1936, as well as two courses of Heublein 
total-body roentgen-ray radiation consist- 
ing of 25 r in 1935 and 25 r in 1936, had no 
need for further treatment until 1940. 
From Xovember 25, 1940, to May 28, 1941, 
a total dose of 12.0 me. of P"- was adminis- 
tered. Both roentgen-ray radiation and 
beta radiation by P"- seem to have given 
long-term control of the hemogram and 
clinical state of this patient, who is still 
living and -well, but -who is beginning to 
demonstrate more aggressive disease. 
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Table 1 



DURATION OF LIFE IN CHRONIC 
LYMPHATIC LEUKEMIA 


Author Patients 

Treatment 

.Ir. i/ftra- 
iion yrs* 

Minot, et al.’ 

30 

None 

3.33 

Minot, et al.’ 

50 

X-r.iys 

3.53 

W'introbe & Hasenbush 

23 

X-rays 

2.33 

Reinhard, et al . 

14 

X-rays & P’- 

2.46 

Lawrence, el al.^ 

97 

X-rays & P^ 

4.50 

Diamond, Graver, 
Woodard, & Parks 

53 

X-rays & P 4,20 

P*= & other agents 


* Average duration in years alter onset of first symptoms. 


When the disease tfas influenced bene- 
ficially by there were objective changes 
in the hemogram, as evidenced by a rise in 
the hemoglobin or red-cell count, a fall in 
total -white cells, and, occasionally, diminu- 
tion in size of palpable lymph nodes, spleen, 
and liver. Alteration in size of nodes, 
spleen, and liver teas indeed evanescent. 
Additional courses of therapy -trcrc 
given rvhen indicated clinically, and. -when 
the hemogram and marrow shotved return 
of proliferative activity. The good responses 
of two patients are illustrated in Figs. 5 
and 6. A table summarizing the duration 
of life in chronic lymphatic leukemia as 
reported by different authors is shown in 
Table 1. 



Discussion 


Fig 6 This figure illustrates how both 
roentgen rays and may be employed 
to augment one another in attempting ob- 
jective control of the levels of red blood 
cells, hemoglobin, lohitc blood cells, and 
platelets in chronic lymphatic leukemia. 
The patient is a 56-year-old man treated 
first with external roentgen-ray radiation 
directed to the peripheral node-bearing 
areas, and then xoith / .0 me. of P^ i^su t 
incr in a substantial clinical and hematolog- 
ical remission for fifteen months. Upon 
relapse, roentgen-ray radiation was em- 


In no instance in the acute group could 
p32 be sho-wn to have any beneficial effect. 
The survival times for both groups, cal- 
culated as survival from the time of the 
FIRST MEMORIAL HOSPITAL VISIT and from 

the time of the onset of the first symptom, 
are shown in Table 2. All these figures are 
averages. The survival time in years from 


wed again. The patient is alive and well, 
blood transfusions were 


gwen. 
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Table 3 

CHRONIC LYMPHATIC LEUKEMIA 

Percentage Incidence of Pertinent Presenting 
Symptoms in a Series of Fifty-Three Patients 
Treated with P” 


Sjmptom 

jVo. patients 

Per cent 

Bleeding phenomena 

9 

17 0 

Fatigue and/or weakness 

27 

50 9 

Weight loss 

13 

24 5 

Enlarged nodes 

32 

60 4 

Pam 

15 

28 3 

Fev cr 

8 

15 1 

Nausea and/or vomiting 

1 

1 9 

Pruritus 

7 

13 2 

Cough 

12 

22 6 

Anorexia 

2 

38 

Rash (skin lesions, 
urticaria, etc ) 

4 

7 5 

Dy spnea 

6 

11.3 


tlie time of the fust Memorial Hospital 
risit foi the chionic group is lower than 
foi the series lepoited by Minot and Isaacs^ 
and AVintiobe and Hasenbush, but their 
calculations weie based on the time of onset 
of sjmptoms. If, hones ei, one calculates 
fiom onset of s}mj)toms in our group, the 
sin sisal (iguies aie significantly longer than 
those lepoited b) these sri iters. 

Lasvience lepoits in his lecent communi- 
cation' that 33 pel cent of his group has 
smsised fise or nioie )ears and 10 per cent, 
eight or more ycais. These figuies, hosvescr, 
aie picdicatcd, admittedl), fiom onset of 
disease. It is significant that this series has 
been laigei than ouis. Our fis e-year-sur- 
sn.d lates computed frosi the date or 
riRsr HOSPITAL s'isiT, shosv’ six of fifty-three 
patients alise fise oi more )ears, or 11.3 
pel cent; svheicas, computation fiom onset 
of fiist symptoms reseals thiiteen fis'e-year 
siusnals, oi 24 5 per cent. Oui eight-)ear- 
sm sisal late is 1.9 per cent (one patient of 
fift>-thice), fiom the time of the first hos- 
pital sisit, and 7.6 pet cent, four patients, 
ss’hen leckoiied fiom onset of first symp- 
toms 

Stusisal times aie elesated considerably 
if calculated fiom onset of symptoms. It is 
most cliflicult to knoss' ss'hat the first syinp 
tom ssas and sshen it occuned, especially 
since these symptoms may resemble those 
chaiacteiistic of coiyzal infection. Patients 
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seen in our clinic presented a sariance from 
a fess- sseeks to as long as sixteen years from 
the so-called time of onset to the time of 
the first hospital lisit. 

Pertinent sy'mptoms and signs in the 
chronic group are giien in Tables 3 and 4. 

It is of interest that these patients had 
numerous associated and intercurrent dis- 
eases and complications. These are repre- 
sented graphically in Fig. 7. One patient in 
the series of se\enty-one teas an employee 
in a plant making paradichlorobenzene. 
Our longest sun is or is the patient de- 
scribed in Fig. 5. He has sunised sixteen 
years from his first hospital sisit and eight- 
een years from onset of symptoms. He has 
been svell up to the present, and, since his 
course of P^^ in 1941, has needed no further 
therapy. He is nosv beginning to relapse. 

In only tsco patients of the chronic group 
(3.8 per cent) svas a terminal, acute picture 
of the disease obsers'ed. Tseo patients (3.8 
per cent) expeiienced radiation illness after 
P’*- svas administered, manifested by nausea, 
vomiting, diaiThea, dizziness, or syncope. 
Only one patient died svith an aplastic 
anemia attributable to P"*-. 

In 85 per cent of all the patients in the 
group, P’- caused at least a transitory fall in 
total peripheral white-cell count. In ap- 
proximately 50 per cent, the hemoglobin 
and the red-cell count were not altered 
significantly in either direction. Adenopa- 
thy and splenohepatomegaly were affected 
inconstantly and often not at all measur- 
ably. Reasons for this failure seem obiious 

Table 4 

CHRONIC LYMPHATIC LEUKExMIA 
Percentage Incidence of Pertinent Presenting Signs 
in a Group of Fifty-Three Patients 


Sign 

Xo patients 

Per cent 

Pallor 

11 

20 8 

Adenopathy * 

48 

90 6 

Splenomegaly * 

38 

71 7 

Hepatomegaly 

27 

50 9 

Skin lesions 

3 

5 7 


The high proportion of patients having adenop- 
athy or splenomegaly suggests that the combination 
of local roentgen-ray radiation and P=' would offer 
better control than P^ alone, since the latter has 
little effect on bulky disease 



786] 


CANCER September 1950 


NUMBER OF PATIENTS 


A 

S 

S 

0 

C 

I 

A 

T 

E 

D 


DOUBLE 

PRIMARIES 


CARDIOVASCULAR 

DISEASE 


10 



INTRADUCTAL 

LIPOSARCOMA 

LEIOMYOMA 

generalized 


HYPERTENSIVE 

HYPERTENSIVE 

HYPERTENSIVE 

CORONARY 


15 

MAMMARY CARCINOMA 
OF BREAST 
OF STOMACH 

SUBCUTANEOUS LIPOMATOSIS 


CARDIOVASCULAR DISEASE 
CARDIOVASCULAR DISEASE 
CARDIOVASCULAR DISEASE 
ARTERIOSCLEROTIC DISEASE 


SEPTICEMIAS 



STREP. HEMOUYTICUS 
PNEUMOCOCCUS 
STAPH. AUREUS 
STREP. HEMOLYTtCUS 


BACTERIAL 

DISEASES 



STAPH. AUREUS IMPETIGO 
PNEUMOCOCCUS MENINGITIS 
STREP. HEMOLYTICUS MASTOIDITIS 
PNEUMOCOCCUS TYPE 'EIX LOBAR 
PULMONARY TBC 
PULMONARY TBC 
PULMONARY TBC 
LUNG ABSCESS 
PROSTATIC ABSCESS 


PNEUMONIA 


D 

I 

S 

0 

R 

D 

E 

R 

S 


METABOLIC 

DISEASES 



? HYPERPARATHYROIDISM 
NODULAR (ADENOMATOUS) 


GOITRE 


MISCELLANEOUS 

DISEASES 


ACUTE 

SURGICAL 

DISEASES 


VENEREAL 

DISEASES 



infantile (ATOPIC) ECZEMA 
PYOGENIC GRANULOMA 
ACCESSORY SPLEEN 
APLASTIC ANEMIA 
detached RETINA 
HETEROCHROMIC IRIDOCYCLITIS 
HEPATIC (PORTAL) CIRRHOSIS 
HEMMORHAGIC OVARIAN CYSTS 
PROGRESSIVE MUSCULAR DYSTROPHY 


INTUSSUSCEPTION OF ILEUM 


STREP. HEMOLYTICUS MASTOIDITIS WITH OPERATION - 
MASTOIDECTOMY AND DRAINAGE 


LATE LATENT SYPHILIS 


Fig. 7. This gniph ilhistiates the vaiied associated diseases cncountcied in the cntiie 
gioiip of seventy-one patients with lymphatic leukemia tieated roith P^-. It is of iinpoi- 
tance to note the incidence of so-called “double- pi imaiy" neoplasms, and the significant 
number of inteicuiient septicemias and bacteiial infections. 
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fiom the known limited beta penetration 
jjowci of !’■- (on the a\eiage onI\ 2.0 to 
3.0 nun. in tissue), as well as from the fact 
tliat although piefeiential uptake b\ nodes, 
sjtleen, and liter ma) be two to ten times 
that of the bod) as a whole, such uptake 
is insufficient to delner enough radiation 
to these structuies to cause regression with 
an) legtilarit). Detailed tracer-uptake 
studies are giten in Table 5. 

From these obsei rations, P’- may be 
noted to eNert a definite influence in the 
gieat majoiity of cases on the total peiiph- 
cial white-cell count, but, unfoitunatel), 
the hemogiam lellects onl) one sign of 
l)mphatic leukemia. fVhen bulky palpable 
disease is piesent, P-*- should be augmented 
with judiciotisl) applied local roentgen-ray 
ladiation. 

The w'cll-known limiting factors of P"*- 
aie the relatuel) unselectite uptake of P32 
b) diseased tissue as opposed to noimal 
tissue, and the slotv but prolonged rate of 
iiiadiation of noimal elements of the bone 
maiiow’ b) P’’^. 

Conclusions 

,V study of serent) one patients with 
I)m])hatic leukemia treated with PH with 
locntgcn-ia) ladiation and P^-, and with 
P'’- and othei chemotherapeutic agents, cul- 
minating a nine-) ear expeiience, has been 
letiewcd In agieement with Lawicncc et 
al we bcliete comfoi table and useful life 
has been piolonged. Depending upon 
w bethel sunital lates aie calculated from 
the fust hospital \isit oi fiom the onset of 
fust s)mptonis, these lates in temis of )eais 
aic lowei and highei, lespectireh, than 
most othei lepoited seiics. 

The ri\e)eai-sui\nal late when com- 
jnitcd fiom the fust hospital risit is le- 
poited as 11.3 pei cent. When it is com- 
puted fiom the onset of fiist s)mptoms, it 
IS 21 j pci cent It IS suggested, fiom these 
and othei c\amples of the gieat hiatus be- 
tween onset figuies and fust hospital-r isit 
figuies, that it is undesiiablc to calculate 
sunital lates fiom the so-called onset of 
disease This point is emphasized when one 


TtBLE 5 

.A.CLTE LYMPHATIC LEUKEMI.A 
P’’ Tracer-L'ptal c Stud> Determined b\ 
Autops> -Tissue Analssis 


Tissue 

pig- 

tissue Height 

A’ertebrae 

6 679— 7.434 

Rib 

6 092 

^larrow 

38 947 

Rib (without marrow) 

4 786 

Nliiscle 

2 552 

"lesticle 

9 861-11 287 

Perihepatic node 

15 570 

Kidney (1 light)* 

8 908-11 298 

Kidney (2 red-blue)^ 

11 713-13 532 

Lymph node 

7 342-18 979 

Heart muscle 

9 709-15 269 

Pancreas 

16 089 

Lung 

11 020 

Liv er 

15 163 

Spleen 

14.472-14 829 


* Different areas of the same Lidne>' 

This table is important because it reseals a signif- 
icant uptake of P“ bj bone marrow , as compared to 
other tissues Pharmacologically, however, P^ must 
be considered a general cell poison This is in con- 
trast to which, by virtue of its remarkablj se- 
lective uptake by the thyroid gland, is considered an 
agent mjurious to specific cells. 

considers the wide sanations noted in the 
natural history of this disease. One patient 
in our senes repoited S)mptoms compatible 
with, but not necessanl) indicatne of, 
l)mphatic leukemia sixteen )eais prior to 
presenting himself at our clinic. 

'We want also to emphasize the fact that 
oui fi\e-)eai-suni\al rates and tliose re- 
ported b) others aie considerabl) in excess 
of those foi malignant melanoma, and can- 
cel of the esophagus, panaeas, stomach, 
and lung, and that the undue pessimism 
conceining l)mphatic leukemia reigning 
in the minds not onl) of the public, but 
also of the medical piofession, should be 
dispelled by these figures, Xo ph)sician is 
complete!) capable of predicting the life 
span of a patient with chronic l)mphatic 
leukemia, since the natuial evolution of the 
disease is at times so slow that comfortable, 
long survival ma) veiy well occur. 

Because of the facilit) of handling and 
pieparation, minimal expostiie of person 
nel, and ease of self-administration b) the 
patient, it is suggested that the oral route 
of P*- therap) is more economical and prac- 
tical than the intravenous route. 
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THE CARCINOGENIC ACTION OF BENZIDINE 

Sophie Spitz, m.d., ^V. H. Maguigan, d.phil., and Konrad Dobriner, m.d. 


T 

_LHE fact tliat seteral hundred cases of 
cancer of the urinar)' bladder ha\e been 
reported among certain groups of workers 
in the s)nthetic dye industry indicates the 
importance of this neoplasm as an occupa- 
tional diseased-' i'* Although a wide -variety 
of dyes and d)e intermediates were origi- 
nally indicated as capable of inciting these 
cancers, it is now appaient that the etiolog- 
ical agents fall into the category of dje 
intermediates known as the aromatic 
amines. Aforeover, of the suspected group, 
^-napiithylamine has been definitely 
proved experimental!) to be capable of 
producing bladder cancer in dogs,^'i^ 
wheieas tumor pioduction in animals by 
benzidine has apparent!) not been accom- 
plished.^^ Clinically, the position of benzi- 
dine as a causal agent has also been contro- 
versial, since, in human cases of bladder 
cancer asciibed to the effect of this com- 
pound, clear-cut evidence has been lacking 
chiell) because men exposed to benzidine 
had also fiequently been exposed to 
^-naphthylamine. 

Theiefore, when an experimental study 
was undertaken some )ears ago in an at- 
tempt to claiify in some measure the indus- 
tiial-bladder-tumor pioblem in humans, 
tlie action of benzidine was of paiticulai 
inteicst. This paper is concerned with the 
lesults of the investigation of the behavior 
in laboiatoiy animals of benzidine and also 
of groups of compounds that are either en- 
counteied dining its manufacture (azox)- 
benzene, h)di azobenzene and benzidine 
sulfate) 01 aie closel) allied to it chem- 
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ically (tolidine, azobenzene, and benzidine 
disulfonic acid). 

Rat Experiments 

Sluiin. The rats were descendents of 
the Sherman strain, acquired from Rock- 
land Farms, and, at the beginning of the 
experiments, all vvere about 2 months of 
age. These animals were kept about two 
weeks or until their weight was 150 gm. 
before administration of the chemicals was 
begun. Both sexes were represented in the 
benzidine experiments, but there was a pre- 
ponderance of females earl) in the study 
because of ignorance of the greater vulner- 
abilit) of males to hepatic damage. 

Diet. A so called normal diet, of which 
the rats consumed about 10 gm. daily, was 
used in the standard experiments; this con- 
sisted of Purina Laborator)' Chow of which 
the ingredients are stated to be: meat meal, 
dried skimmed milk, wheat germ, fish meal, 
liver meal, dried beet pulp, com grits, oat 
middlings, so)-bean oil, deh)drated alfalfa 
meal, molasses, animal-protein— factor sup- 
plement, riboflavin supplement, dried 
brewers' yeast, thiamine, niacin, vitamin-A 
and -D feeding oils, vitamin-D activated 
plant sterol, 1 per cent steamed bone meal, 
0.5 per cent iodized salt, 0.02 per cent man- 
ganese sulfate. fEater vv’as allowed ad li- 
bitum. In some of the experiments, the so- 
called basal diet was used; this consisted of 
blown rice plus 1 gm. of raw carrot daily, 
with no limitation of water. On the nor- 
mal diet, the control and experimental 
animals often reached a maximum weight 
of 250 to 280 gm. within six months and 
seldom weighed less than 220 to 230 gm. 
even at the time of death. On the basal 
diet, animals lareh reached a weight of 
200 gm., and often weighed less than 150 
gm. at death. 
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Methods of Administration of Chemicals. 
Benzidine, benzidine sulfate, azoxybenzene, 
hydrazohenzene, orthotolidine, and benzi- 
dine disulfonic add -were furnished for 
these experiments by the National Aniline 
Division of the Allied Chemical and Dye 
Corporation. All of these compounds tvere 
of a technical quality except benzidine, 
which was supplied both in technical grade 
and in an especially purified form. Since 
the rats refused food containing benzidene, 
the chemicals tvere given by injection in all 
rat experiments except those with benzi- 
dine sulfate, u'hich tvas both fed and in- 
jected. Subcutaneous injections were made 
in the back once weekly throughout the 
life of the animals until grossly obvious 
tumors appeared, unless contraindicated 
by loss of weight or obvious illness. Olive 
oil of a good commercial grade was chosen 
as the vehicle, and suitable control experi- 
ments tvere run parallel to the others. Some 
of the experiments tvere also duplicated 
with butyl succinate as the solvent, but 
since no differences tvere noted, these were 
not considered separately. The chemicals 
tvere dissolved so that 1 cc. of the vehicle 
contained the amount required for weekly 
injection. 

At the beginning of each experiment, 
crude tolerance tests tvere run on a few ani- 
mals to determine the acute toxicity, and 
an arbitrary dosage tvas established simply 
on a basis of short-term survival. Since the 


Table 1 

DOSAGE AND SURVIVAL OF RATS 



As-. 

amt. 

inj. 

per 

U’eek 

mg. 

Max. 

cumu- 

lated 

ami. 

gm. 


in days 

Compotfnd 

Total 

VO. 

rats 

Less 

thaii 

200 

Less 

than 

300 

More 

Dwn 

300 

Olive oil* 

910 

92.82 

so 

10 

11 

28 

Technical 

benzidine 

IS 

1.28 

233 

113 

84 

36 

Pure benzidine 

15 

0.96 

152 

66 

62 

24 

Benzidine 

sulfate 

15 

0.94 

153 

89 

59 

S 

Azoxybenzene 

40 

4.2 

66 

25 

4 

37 

Azobenzene 

30 

3.1 

50 

9 

4 

37 

Hydrazobenzene 

60 

6.4 

52 

16 

S 

31 

Orthotolidine 

60 

5.5 

105 

43 

14 

48 

Benzidine 

disulfonic acid 

20 

2,8 

59 

11 

5 

43 


♦ 910 mg. = 1 cc., and 92.82 gm. = 102 cc. olive oil. 


aim of the experiment tvas for the maxi- 
mum long-term survit'al, dosages tvere sub- 
sequently adjusted and vacation jicriotls 
allotved, depending on the reaction of the 
animals. In general, the animals tvere al- 
lotved to die spontaneously. However, since 
several animals tvere kept in a single cage, 
those shotving gross evidence of the pres- 
ence of a tumor and signs of ininiincm 
death were killed to avoid cannibalism. A 
summary of the at-erage and cumulated 
final dosage related to survival is noted in 
Table 1. 

Results 

Control Series. The survival of the 
Sherman rat under the circumstances of 
these experiments on the normal diet alone 
tvas a minimum of 492 and a maximum of 
1016 days, tvith an average of more than 
600 days; on the basal diet, used only in a 
few corollary experiments, the miniimtm 
was 286 days and the maximum, 445 days. 
The basal diet itself was not productive of 
cirrhosis. ^Fith the group receiving olive 
oil alone, there tvas a 22 per cent mortalit}’ 
in the first 200 days of the experiment 
without definite cause except that the quar- 
ters were not air-conditioned and animals 
of other groups also died during this pe- 
riod of hot weather. Otherwise, animals in 
the control group receiving only olive oil 
and butyl succinate behaved in a way com- 
parable to the diet-control group. 

Three major diseases were responsible 
for death in the control series and these 
also accounted for death of many of the 
experimental animals. Tracheobronchitis 
with associated abscesses of the lung caused 
the death of the largest number of animals. 
Many of the animals also had otitis media 
and interna and a high terminal incidence 
of meningitis and brain abscess, with no 
evidence of neoplasm. In the females, pyo- 
metrium i\’as a common finding, and, fre- 
quently, females died of acute peritonitis 
secondary to the infection of the uterus. A 
fourth, less frequent cause of death tvas 
that of paratyphoid infection in rvhich, in 
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addition to the enteritis, typical focal ne- 
croses were noted histologically in the liver 
and spleen. 

The incidence of spontaneous tumors in 
the Sherman rat appears to be lower than 
that reported by Bullock and Curtis but 
greater than that in the colony reported by 
Ratcliffe. A motley of spontaneous benign 
and malignant tumors occurred in fifiy-six 
(9.7 per cent of 578 rats); these did not in- 
clude subcutaneous fibromas and sarcomas 
at the site of injection. Included in this 
group are 490 rats not otherwise incorpo- 
rated in this report, and the eighty-eight 
previously mentioned rats in the diet- and 
vehicle-control groups. These spontaneous 
tumors comprised frequent mammaiT fibro- 
adenomas, a few mammaiy carcinomas, oc- 
casional squamous papillomas of the fore- 
stomach, uterine and thyroid carcinomas, 
osteogenic sarcomas, thoracic lymphosar- 
comas, and generalized histiocytoses of the 
type found spontaneously in mice.’® Intes- 
tinal carcinomas, hepatomas, and squamous 
carcinomas of the skin or of other sites did 
not occur in any of the control animals. 

Exjjcrimetital Series. Three types of 
carcinoma ocairred in the experimental 
animals that seemed to indicate the carcino- 
genicity of benzidine; these were hepato- 
mas, carcinomas arising in the specialized 
auditory sebaceous glands, and adenocarci- 
noma of the colon. In addition to these, 
ninety-two (6.2 per cent) of the 1489 rats 
used in these experiments bore tumors of 
type and distribution similar to those oc- 
curring spontaneously in the control series. 

It was considered that their incidence was 
therefore unrelated to the administration 
of the putative carcinogens, especially since, 
except for the histiocytoses, which generallv 
occurred within the first 200 days of the 
experiment, these tumors occurred mainly 
in rats surviving besond the time in which 
induced tumors usually appeared. For these 
reasons, the miscellaneous tumors u-ere not 
included in the calculations of cancero- 
genic actisity. 


- Spitz, Magiiigan, & Dobririer [791 

Hep.atic Lesions 

Cirrhosis. Administration of benzidine 
and benzidine sulfate parenterally, as well 
as the latter by mouth, was followed by 
cirrhosis in rats fed a normal diet in al- 
most all of those surviving more than a 
month, and later by hepatomas in a small 
percentage of the animals. The related 
compounds, azoxybenzene, azobenzene, hy- 
drazobenzene, orthotolidine, and benzidine 
disulfonic acid did not produce hepatic 
lesions. 

The earliest deaths following adminis- 
tration of benzidine and benzidine sulfate 
occurred within forty days, and histological 
evidence of hepatic damage was apparent 
at this time although, grossly, the livers 
were not unusual except for pallor. Sur- 
rounding the central hepatic vein, the 
lobular cords were narrowed, the cells 
shrunken, the nuclei smaller than normal, 
and the sinusoids tridened. The size of cells 
at the periphery of the lobule surrounding 
the portal areas was increased, the cyto- 
plasm basophilic, and the nuclei irregularly 
enlarged and hyperchromatic (Fig. 1). Oc- 
casional groups of cells near the portal 
areas appeared to be clustered into distinct 
small nodules. .At this early period, foci of 
polymorphonuclear leukocytes were noted 
about the portal areas and within the 
sinusoids. In contrast to the findings with 
some other hepatic carcinogens, there was 
no notable inaease in visible lipids in this 
or any other stage of these experiments. 

From the middle of the second month 
and progressively thereafter, evidence of 
cirrhosis and the so-called nodular resjen- 
eration were found. "Within the period of 
forty to one hundred days, there was pro- 
liferation of fusiform cells that seemed to 
arise in the sinusoids and spread out to in- 
volve both the portal and central zones of 
the lobules and to surround and compress 
the isolated, often pyknotic, hepatic cells 
(Fig. 2). Ramifications of the small bile 
ducts were prominent. The lobular archi- 
tecture was by this time considerably dis- 
torted; instead of normal lobules, there 
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were irregularly scattered hyperplastic 
nodules (Figs. 3, 4) composed of enlarged 
basophilic cells airanged haphazardly 
rather than radially from the central veins. 
In some areas, these tvere separated by the 
cirrhotic areas, and, in others, the hyper- 
jilastic nodules tvere almost contiguous, 
separated only by a very naiTotv zone of 
necrotic hepatic cells about the central 
vein. Grossly, the surface of the liver was 
often coarsely gianular because of these 
nodules. 

There was some variation in the degiee 
of cirrhosis in individual animals; in gen- 
eral, the females seemed to show less severe 
hepatic reaction than the males. In spite 
of the fact that the administration of the 
compounds continued throughout the life 
of the animals, after 100 days the evidence 
of hepatic damage tvas overshadowed by 
the compensatory progression of the nodu- 
lar "regenerative” hyperplasia. The hyper- 
plastic nodules rarely showed necrosis such 
as occurred in the original parenchyma. In 
other words, despite the continued admin- 
istration of the to.xic agent, the cells of the 
hyperplastic nodules seem not to be sensi- 
tive to damage as were the cells of the orig- 
inal lobules. Eventually, the entire livcr 
was composed of nodules separated by nar- 
row bands of collagenized fibrous tissue 
(Figs. 5, 6). There was dissociation of the 
architectural pattern; single nodules often 
occupied the space of several normal lob- 
ules and at times contained multiple 
portal radicals and hepatic veins. In the 
smaller nodules, there was the same tend- 
ency for the portal veins to be central and 
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the central veins peripheral as noted in 
other types of e.Kperimental cirrhosis. ^ 

The cells forming the nodules were en- 
larged both because of increased nuclear 
size and increased amounts of cstoplasm, 
which seemed progressively to lose its baso- 
philia. The sinusoids of the nodules were 
irregularly compressed and tortuous, and 
the Kupffer cells contained yellowish- 
brown pigment, some of which stained for 
iron. The grossly nodular appearance of 
the liver from 150 to 200 days reflected this 
structure (Fig. 5); at times, the nodules 
were as large as 1 cm., and some were pale 
and discrete enough to be grossly sugges- 
tive of neoplastic nodules. 

Except for isolated instances, the degree 
of cirrhosis and nodularity was less severe 
after appro.vimately the two hundredth 
day. A considerable number of livers 
showed lobules in which the normal radial 
sinusoidal arrangement was present, al- 
though all of these also shotved architec- 
turally distorted hyperplastic nodules indi- 
cating definitely at least some previous 
damage. Under the circumstances of these 
e.vperiments, in which the aim of long-term 
survival was not to be jeopardized by surgi- 
cal biopsy, it was not possible to detennine 
rvhether the cirrhosis had undergone retro- 
gression ivith reco\ery of the normal pat- 
tern or whether those animals surviving 
the longest simply had never suffered hepa- 
tic damage as severe as those succumbing 
at an earlier period. 

In the occasional liver that retained evi- 
dence of cin'hosis at a late stage, the hyper- 
plastic nodules tvere at times separated bt 


Fig. 1. Efir/y hepatic damage at center of lobule with beginning hyperplasia at 
periphetj; benzidine rat, thirty-nine days. 

Fig. 2. Proliferation of fusiform cells around isolated hepatic cells; benzidine 
rat. forty-two days. 

Fig. 3. Distorted hyperplastic nodules in cirrhotic liver; benzidine rat, forty- 
eight days. 

Fig. 1. Higher magnification of one of the hyperplastic nodules shoiun in Fig. 3. 
Fig. 5. Nodular liver; benzidine rat, 166 days. 

Fig. 0. Hyperplastic distorted nodules of liver separated by narrow septa of 
fibrous tissue; benzidine rat, 166 days. 
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Table 2 

IXCIDENCE OF HEPATOMAS 
Xormal Diet 


Compound 

Xo 

animals 

j\o 

Mate 

Hepatomas 

j\o 

Female 

Hepatomas 

Earliest 

appear 

tumor 

(dajs) 

Total no 
hepatomas 

Technical benzidine 

233 

78 

8 (9 8%) 

155 

0 

264 

8 (3 4%) 

Pure benzidine 

152 

45 

5 (11 1%) 

107 

1 (0 9%) 

245 

6 (3 9%) 

Benzidine sulfate (inj ) 

153 

— 


153 

1 (0 65%) 

261 

1 (0.65%) 

Benzidine sulfate (fed) 

37 

3 

1 (33%) 

34 

0 

536 

1 (2 7%) 

AzoNybenzene 

66 

— 

— 

66 

0 

— 

— 

Azobenzene 

50 

— 

— 

50 

0 

— 

— 

H>drazobenzene 

52 

— 

— 

52 

0 

— 

— 

Orthotolidine 

105 

— 

— 

105 

0 

— 

— 

Benzidine disulfonic aeid 

59 

— 

— 

59 

0 

— 

— 


laigc fibiotic wedges in which A\'cie con- 
t.iincd a numbci of small, but distinctly 
dilated, ducts (Fig. 7). It was notet\orthy 
that, quite unlike the expeiience t\ith but- 
tci )ellow in which laigc qsts appeal legu- 
larly,!^ macroscopic cysts formed fiom 
piolifeiated bile ducts failed to occur after 
the use of ben/idine. After about the two 
hundted fiftieth day, hoivetcr, microcjsts 
of anothei type weie seen in most of the 
li\eis These seemed to be denied fiom the 
sinusoids that weie dilated b) blood oi fi- 
Iiiinotis fluid (Fig. 8). These c)sts weie most 
coiiinion in the h)pei plastic nodules and 
wcic similai to small cysts also present in 
the hepatomas to be described later. 

Hepatic Tiniiois. 'Wheieas neithei cir- 
ihosis 1101 hepatic tuniois dei eloped in ex- 
pciiments uith the laiious compounds le- 
lated to benzidine except benzidine sulfate 
(Table 2), fouiteen (3.65 pei cent) fully 
dciclojicd hepatomas occtiried in the com- 
bined gioup of 385 lats fed a noiinal diet 


that compiiscd the technical and purified 
benzidine injection expeiimeiits. The ear- 
liest of these occuned at 245 dajs, and the 
great majority occurred after the three 
htindicdth day of the experiment. Only 
one hepatoma occuired aftei the feeding of 
benzidine sulfate as u’ell as after the injec- 
tion of the same compounds. Since the cir- 
rhosis de\ eloping in these animals was of 
the same general degiee as that following 
benzidine administration, the fact that all 
animals in the benzidine sulfate injection 
expeiiments were female was consideied as 
a likely explanation of this discrepanc}'. It 
seemed eiident (Table 2) throughout these 
expeiiments that the males weie fat more 
likely to detelop hepatic tumois than the 
females and, as mentioned befoie, females 
in genei al seemed to shoir less set ei e hepa- 
tic damage. Of fourteen hepatomas noted 
in the benzidine experiments, onl) one was 
found in 262 females (0.38 per cent), while 
till] teen occuired in 123 males (10.5 pei 


Fig 7. Slightly dilated bile ducts in fibiotic wedge sepaiating hypeiplastic 
hepatic nodules; benzidine lat, 194 days. 

Fig 8. Paienchymal cysts in hypei plastic nodule of livei; benzidine lat, 252 days. 
I'lG. 9. Small hepatomas, histologically of tiabcculai type; benzidine lat, 264 days. 

IiG. 10. Txvo histologically malignant hepatomas; benzidine lat, 327 days. Xote 
the giossly smooth sinface, except foi the tumois, in this livei as well as that of 
Fig. 9. 

I'lG. 11. Tiabcculai hepatoma showing immsion of endothelial-lined channel at 
the pcuphciy; benzidine lal, 252 days 

Fig. 12. Malignant hepatoma; benzidine lat, 327 days. 
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cent). No moi'jjliological changes tt'cre 
noted in the endocrine organs of either sex. 
It is interesting to note the similarity in 
the sex distribution of hepatic tumors 
caused by benzidine aiid that of hepatic 
tumors produced by acetylaminofluor- 
ine.^- " 

Gross Appearance of Hepatic Tumors. 
Grossly, the livers containing hepatomas 
tvere rarely diffusely nodular; the surface 
was generally smooth and pale except for 
the protrusion of the tumor nodules (Figs. 
9, 10). In all instances, there were multiple, 
grayish- white, soft tumor nodules, located 
commonly on either the dorsal or ventral 
aspects of the large left lobe. In several of 
the livers, hepatomas were histologically 
identified that were less than 1 cm. in diam- 
eter and grossly had an appearance similar 
to the pale hyperplastic nodules that were 
so common in the livers of rats surviving 
more than 250 days. The death of these 
rats shelving small hepatomas was related 
to sepsis associated rvith cancers occurring 
adjacent to the auditory canal rather than 
to the hepatic lesions. These cancers are to 
be described shortly. 

As a rule, the hepatomas varied from 2 to 
4 cm. in diameter and remained well de- 
marcated from the surrounding parenchyma 
regardless of their size. Central necrosis was 
evident in all that reached a diameter of 
2 cm. In four of the fourteen tumors, mul- 
tiple metastatic nodules were present in 
the omentum, but metastases to other 
organs were not noted. 

Histological Appearance of Hepa- 
tomas. The structure of the hepatic tumors 
following the administration of benzidine 
was in most respects quite like those pro- 
duced by butter yellow.®- In this small 
group of fourteen, at least one of the mul- 
tiple tumor nodules in twelve of the rats 
had the histological appearance of malig- 
nant hepatoma, ivith other nodules of “tra- 
becular hepatoma”; nvo of the livers showed 
only trabecular hepatomas. One major dif- 
ference of the benzidine tumors from those 
of butter yellow was that adenocarcinoma 


(cholangioma) did not occur; there were 
foci in the histologically malignant hepa- 
tomas strongly suggesting a glandlike ar- 
rangement, but this appearance tvas more 
like the acinar formation derived from 
hepatomas® than true adenocarcinoma. 

The “trabecular hepatoma”^"’ or Hepa- 
toma Type I® was the most common of this 
group, since it occurred alone and, in addi- 
tion, as separate tumors in livers that also 
contained malignant hepatomas. The struc- 
ture tvas that of irregular, broad, but fairly 
orderly, trabeculae of large acidophilic 
cells, in tvhich the nuclei were often irre<f- 
ularly enlarged and hyperchromatic and 
the nucleoli tvere unusually prominent (Fig. 
11). The trabeculae varied from two to 
twenty or more cells in thickness and were 
separated by narrow sinusoidal channels 
and occasional, wide septa. The marginal 
cells of these columns were palisaded, and 
their nuclei were lined up along the bor- 
dering sinusoids. While these tumors were 
generally grossly discrete, small rounded 
projections often extended into the sur- 
rounding parenchyma. Invasion of venous 
channels at the periphery of the tumors 
was noted in several instances, but metasta- 
ses were not found. 

Hyperplastic “regenerative” nodules were 
often large in livers of the animals that 
had survived more than 250 days, and 
they were difficult at times to differentiate 
histologically from the trabecular hepa- 
toma. The final differential criterion used 
in this study was the regular alternation of 
narro'iv columns of hepatic cells with inter- 
vening sinusoids in the hyperplastic nodules 
(Fig. 6), a feature missing in the hepatoma 
(Fig. 11). Other differential features, such 
as nuclear enlargement and hyperchroma- 
tism, the presence of cysts, etc., were often 
more marked in the regenerative nodules 
than in the true tumors. Use of criteria 
such as the absence of glycogen in the 
tumors, as compared ^vith its presence in 
altered parenchymal nodules, was not em- 
ployed in this study, since animals were al- 
lowed to die and glycogen is hydrolyzed 
rapidly after death. 
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Tile Structure of the histologically malig- 
nant hepatoma ivas variable; foci resem- 
bling the trabecular hepatoma irere fre- 
quently noted, but, in general, no definite 
columnar pattern was evident. Rather, the 
cells icere haphazardly arranged in sheets 
in n’hich there ivere veiq’ sparsely distrib- 
uted sinusoids and fibrous septa. Acinar 
fonnation within the diffuse growth was 
common. The individual cells ivere irregu- 
lar, often very large, and had pale acido- 
philic cytoplasm and prominent, frequently 
giant, nuclei (Fig- 12). Vacuoles and acido- 
philic inclusions were common in the cyto- 
plasm of the neoplastic cells, and the latter 
ivere also occasionally noted in the nuclei. 
Large and small cystic spaces lined by 
tumor cells were found within hepatomas 
and appeared possibly to be enlargements 
of the “acinar” areas. In addition, foci of 
necrosis, hemorrhage, and thrombosis were 
common. The structure of the omental 
metastases reflected that of the primary' 
tumor. 

The Effect of Dietaiy Variations. Fol- 
lowing the initial e.xperience, that benzi- 
dine produced not only ciiThosis but also 
a small number of hepatic tumors in rats 
on a normal diet, it seemed feasible to 
make some attempt to increase or decrease 
this incidence by means of dietary' varia- 
tions. For this reason, parallel experiments 
were conducted with the basal diet, con- 
sisting of brown rice and caiTots. The over- 
all suiT’ival time in these groups was sharply 
reduced so that not a single animal sur- 
vived to 300 days, and more than 75 per 
cent of the rats were dead before 200 days. 
Of 214 rats in which the cindiosis was in- 
creased in severity and rapidity of develop- 
ment, only two hepatomas occurred (0.9 
per cent). It was considered that, since 
hepatomas rarely occuiTed ivith these com- 
pounds at less than 300 days in rats on a 
normal diet, the negative results of the 
experiment ivere related to shortened ex- 
perimental time and possibly to sharp re- 
duction in amount of compound tolerated 
rather than to other factors. In addition. 
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other substances were added to the normal 
and basal diets in an effort to alter the in- 
cidence of hepatic tumors. "When brewers’ 
yeast, riboflavin, casein, or liver powder 
was administered to individual groups of 
rats receiving benzidine injections and the 
“normal diet,” an increased incidence of 
hepatomas did occur: in 195 rats, there were 
fifteen hepatomas, an incidence of 7.7 per 
cent as against 3.6 per cent in those on 
normal diet without supplements. On the 
other hand, in experiments in which the 
same substances were added to the basal 
diet, two hepatomas occurred in 175 rats, 
an incidence of 1.1 per cent. Differences in 
sun'ival time comparable to those men- 
tioned before probably also accounted for 
this disparity in inddence, since the sexes 
were practically equally divided in these 
groups. 

Tumors Arising Adjacent to the 
External Auditorv Canal 

The most common tumor occuiTing in 
this group of experiments was one appear- 
ing beneath skin just below and slightly an- 
terior to the orifice of the external audi- 
tor)' canal. In the majority of instances, 
this tumor had the histological appearance 
of a keratinized squamous-cell carcinoma. 
Such a carcinoma has been previously men- 
tioned as occuning in animals on feeding 
experiments ivith acetylaminofluorine."' 
The precise histogenesis of this neoplasm 
requires clarification. 

A total of fifty-four such cancers was 
found among the 233 animals injected with 
technical benzidine (23 per cent), and thirty- 
two occurred in 152 animals injected with 
pure benzidine (21 per cent) under con- 
ditions of the normal-diet regimen. In the 
feeding of benzidine sulfate, the incidence 
was reduced in comparison to the injection 
of the same compound; sixteen occurred 
among 153 injected rats (10.5 per cent), and 
only tivo ivere found in thirty-seien rats of 
the feeding experiment (5.4 per cent). This 
tumor also occurred in fii'e relatively old 
rats of the 105 injected with orthotolidine 




(For captions see opposite page.) 
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Table 3 


INCIDENCE OF CARCINOMAS ARISING IN 
SEBACEOUS GLANDS OF THE 
AUDITORY CANAL 


Compound 

Ao 

ammals Route 

Earl esl 
appear 
tumor 
(days) 

To*al 

no 

tumors 

Technical benzidine 

233 

inj 

190 

54(23 091) 

Pure benzidine 

152 

inj 

188 

32(21 0%) 

Benzidine sulfate 

153 

inj 

229 

16(10 5%) 

Benzidine sulfate 

37 

fed 

239 

2(5 4%) 

Azox> benzene 

66 

inj 

— 

0 

Azobenzene 

50 

ini 

796 

1(2 0%) 

H> drazobenzene 

52 

inj 

366 

1(1 9%) 

Orthotolidme 

105 

inj 

354 

S(4 39D 

Benzidine 

disulfonic acid 

59 

inj 

— 

0 


(4.3 pel cent), tdiile only a laie instance 
ivas seen tvith azobenzene and h^di azo- 
benzene, and none with azo\) benzene and 
benzidine disulfonic acid (Table 3). 

At the time of death, the majoiit) of lats 
with these carcinomas weie between 200 
and 300 da)s follotcing the beginning of 
injection of benzidine; the earliest at 190 
days and the at eiage at about 290 da\s. The 
ateiagc time of occtnience in the pine 
benzidine and benzidine sulfate experi- 
ments was somewhat latei. Appioximatel} 
80 pel cent of animals in the benzidine 
expeiiments det eloped this carcinoma if 
the) sunited betond 250 dats. Most tteie 
unilateial, with faiil) equal distribution 
between the light and left sides; 10.6 pei 
cent weie bilateial. No sex diffeience was 
noted in the occuiience of this tumor. 

These squamous cell caicinomas weie 
fiist noted on examination ajipioximately 
one month befoie the death of the animal 
and were actuall) responsible for death in 
many instances, inasmuch as ulceiation 
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through the skin and subsequent infection 
led to meningitis or brain abscesses; oc- 

O 

casionalh, death resulted from pulmonar) 
metastases. Attempts to piolong the life 
of animals by administration of antibiotics 
in Older to inn ease the incidence of hepatic 
tumors treie not successful. 

At the time of discoter) of these tumors, 
the) appealed as small subcutaneous nod- 
ules, 4 to 5 mm. in diameter, o\er tthich 
the skin was at first freely mot able, but 
they weie attached to the lateral aspect of 
the undeil)ing t)mpanic bulla of the skull. 
The giottth ttas rapid, so that ttithin two 
tteeks the nodule often measuied as much 
as 2.5 cm. and was ulceiated through the 
oterI)ing skin (Fig. 13), as well as into the 
exteinal auditoi) canal. The rats did not 
lite moie than one to ttto weeks be) one! 
this peiiod Rareh, the tumois became so 
large that the entiie neck was enlaiged and 
giossl) infiltiated with neoplastic tissue. On 
gloss dissection, the suiface of the tumor 
befoie ulceiation (Fig. 14) was lobulated, 
soft, gra)ish irhite, and encapsulated; on 
cioss section, all weie inegulaih cystic and 
contained giumous mateiial. 

In Older to deteimine the moq^hogenesis 
of this tumoi, a separate group of twenty 
lats was injected 'uith technical benzidine 
and saciificed at intenals beyond the one- 
hunched and fiftieth day, or as soon as a 
nodule appealed. This gioup has not been 
included in the statistical calculations. The 
head uas amputated at the let el of the 
louei cenical teitebiae and fixed in 10 pei 
cent foimalin aftei snipping auay the skin. 


Fig. 13. Late ulceiation of squamous caicinoma aiising fiom specialized seba- 
ceous glands adjacent to esteinal auditoiy canal; benzidine lat, 274 days. 

Fig. 14. Encapsulated subcutaneous sebaceous-gland tumoi, ncciotic tumoi pio- 
ti tiding fiom eai is due to invasion of aiiditoiy canal; benzidine lat, 264 clays. 

Fig. 15. Cioss section of head of lat killed loheii tumoi fust palpated below eai, 
showing encapsulated nodule at left in lelation to aiiditoiy canal; benzidine lat, 
181 days. 

Fig. 16. Laige, specialized sebaceous gland adjacent to aiiditoiy canal; noimal 
lat, 100 days. 

Figs. 17, 18, and 19. Vaiiations in the histological appeaiance of caicinomas 
aiising in the sebaceous glands adjacent to the auditoiy canal. 
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Fig. 20. Adcnocmciuoma of rectum; benzidine iat.303 days. 

Figs. 21 and 22. Loa»- and bigh-powei nmgnificalion of papillaiy epidcinwid 
caicinoina of bladdei: benzidine dog, ninety months. 

Figs. 23 and 24. Abnoiinal cells lecoveied fioin mine of benzidine dog hax’ing 
caicinoma of bladdei shoien in Figs. 21 and 22. 
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TJie entile skull was then decalcified in 10 
per cent nitric acid, and serial blocks 2 nun. 
in thickness were cut, imbedded in paraffin, 
and sectioned. Latei, serial sections were 
cut fiom some blocks to trace moie pre- 
cisely the oiigin of the lesion (Fig. 15). 

In noimal lats, mice, and some other 
lodents, there has been demonstrated-"- 
a specialized sebaceous gland, located be- 
neath the skin and the medial parotid 
gland, between the external auditor}' canal 
and the t}mpanic cavity, which differs from 
the many small sebaceous glands of the 
external auditory canal in that it is much 
larger and does not beai haiis. The normal 
gland is visible as a small yellow nodule, at 
times as large as 3 to 4 mm. The histologi- 
cal appeal ance is that of a typical sebaceous 
gland, lacking hair, ananged in thiee or 
moie laige lobes (Fig. 16). Communication 
with the external auditor}’ canal is by way 
of a single duct that is lined by stiatified 
squamous epithelium and enters the canal 
between its osseous and cai tilaginous por- 
tions just external to the t}mpanic mem- 
brane. 

In the early phase of the development of 
the tumois deiived from these glands, there 
was lesidual etidence of the sebaceous na- 
ture of the tumor (Figs. 17, 18). Even in this 
early phase, hotvever, the keratinization of 
the tumor generally overshadowed the seba- 
ceous elements (Fig. 17). After the tumor 
tvas grossly visible, there was often no in- 
dication of its sebaceous nature except for 
the large amounts of fat consistently pres- 
ent. There was great ^ariation in the ap- 
pearance of the tumors; most were mature, 
keratinized squamous-cell carcinomas, 
others were less differentiated (Fig. 18), and 
some weie combined with true glandular 
elements (Fig. 19). Careful investigation of 
all the salivar}' and lacrimal glands in the 
area of these tumors, however, failed to in- 
dicate any participation of these glands in 
the foimation of the tumors noted e%en 
when glandular structure was evident. Sal- 
ivai-} -gland tumors were not found. 

The fact that a few of these carcinomas 
occur! ed in compounds related to benzidine 
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(Table 3) is difficult to explain, since these 
same compounds seemed to have no other 
caicinogenic significance. The possibilit} 
that this type of tumor ma} occur spon- 
taneously in the Sherman rat has been con- 
sidered, but instances have not been noted 
in control animals. 

Adenocarcinoma of the Colon 

Seven instances of adenocarcinoma of the 
rectum have occurred among the 385 rats 
injected with benzidine; all of these oc- 
curred in males, 200 or more da}s after 
injections were begun. These carcinomas 
aiose at the junction of the lectum and 
colon, generall} encircled and involved 1 
to 2 cm. of the length of the gut, and ex- 
tended through the wall into surrounding 
tissues; no metastases were noted. Histo- 
logically, these carcinomas were of the 
typical glandular anangement of cells con- 
taining mucus (Fig. 20) similar to human 
intestinal cancer, and all showed large 
gelatinous areas that were visible even 
grossly. The fact that the occurrence of in- 
testinal cancer tvas confined to males in 
these experiments also coincides with ex- 
perience with acetylaminofluorine.^ Adeno- 
caicinomas of the intestinal tract did not 
occur in experiments with related com- 
pounds nor in an} of the control series. 

Appearance of the Urinary Bladder 
IN Rats 

The urinar}’ bladders of all the rats used 
in these experiments were studied histo- 
logically. The bladder was usually found 
distended at the time of postmortem exam- 
ination, and the urethra was therefore tied 
with cotton thread before remo\al of the 
organ from the body. The distended blad- 
der w'as then fixed in formalin, and folds, 
which seem to have led to erroneous inter- 
pretations in the literature, were eliminated 
as a problem in this study. 

The incidence of the nematode, Tiichoso- 
moides crassicauda, was high in the blad- 
ders of these rats; cross sections of the 
worms were seen within the mucosa of more 
than half the entire series of experimental 
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and coutiol animals. In no instance was 
tlieie evidence of any leaction ■whatever 
of the mucosa to the piesence of the woims. 
iSIoieovei, in only two animals weie theie 
lesions of any kind in the bladdei; these 
two had multiple small stones, and iroinis 
weie not seen. Neithei papillomas such as 
those lepoited in the piesence of the nema- 
todes^® not tumois of any kind weie found. 

Monkey and Rabbit Experiments 
WITH Benzidine 

Foui female monkeys (^Macaciis iliesits) 
leceived subcutaneous injections with 50 
to 200 mg. of benzidine in butyl succinate 
iveekly for jieiiods of two to neaily five 
yeais, ndtli cumulatii'e dosage amounting 
to 6.2 to 9.1 gm. One died at tiventy-six 
months, the otheis at foity-nine, fifty-eight, 
and sixty-tivo months lespectively, mainly 
of lespiiatoiy infections. Examination of 
all visceia, including multiple sections of 
the entile bladdei, failed to leveal evidence 
that benzidine had any effect on these 
animals. 

Twenty-two female labbits iveie injected 
weekly with 75 to 150 mg. of benzidine in 
olive oil, subcutaneously, ivith total cumu- 
lative dosage vaiying fioni 0.75 to G.8 gm. 
Half of these animals died ivithin the fiist 
hundied days of the expeiiment and the 
aveiage suivival of the lemaindei was in 
the neighboihood of 300 days, although 
thiee labbits lived inoie than 500 days. No 
evidence of significant lesions ivas noted in 
the visceia of any; continuation of the ex- 
pel iments with rabbits was halted because 
of the dilficulty in piolonging sufficiently 
the suivival time, paiticulaily since, in the 
seiies of Beienblum and Bonsei, labbits le- 
ceived moie than tivuce this amount of 
ben/idine and suivived longer ivith nega- 
tive lesiilts. 

Experiments istth Dogs 

Seven mongiel dogs, iveighing about 25 
pounds each, one male and six females, 
have been fed benzidine for a peiiod of 


five jeais. The bitches ncie full 
Avlien staited on the expciinients, and it nas 
desiiable that the) had borne at hast one 
httei in oidei to facilitate cjstoscopx. 
administiation i\as accomplished b\ iIk^ 
feeding, six dais each week, of capsules con 
taining 200 mg. of benzidine foi Idtccn 
months, and 300 mg. foi the next foit\-||\c 
months. The dogs lecehed, o\ei the peiiod 
of five )eais, 325 gm. of benzidine bj mouth 
The compound teas icell toleiated, and no 
signs of toxicity iveie noted. In addition, 
foul female dogs ha^e been fed benzidine 
sulfate undei identical conditions foi fne 
yeais, ivith total dosage of moie than 100 
gm.; these aie li\ing in theii scienth jcni 
with no cystoscopic e\idence of \csical 
lesions. 

Of those dogs fed benzidine, one of the 
females is dead and the lemaindei aic alnc 
fiom ninety to ninet)-se\en months fioni 
the beginning of the expeiiment. Death cii 
sued in the one at eighty-nine months as a 
lesult of a letiojieiitoneal abscess appat- 
cntly oiiginating fioni infection in one 
uteiine hoin. No pathological effects fioni 
the administiation of benzidine weie noted 
in this animal. The bladdei teas noinial. 

The female dogs ha^e been c)stoscopcd 
at inteivals of thice to foui months thioush- 
out the expeiiment;* in addition to iii- 
sjiection of the bladdei, biopsies ha\e been 
taken whenetei a lesion was noted. The 
male has not been cjstoscojied. Recentl), 
stained smeais have been made fioni the 
uiinaiy sediment and seaiched foi tiinioi 
cells, but since catheteiized mine is ic- 
quiied in oidei to obtain a specimen clean 
enough for this pin pose, this method i\as 
not consideicd any adiantage oiei ejstos- 
copy and biopsy, paiticulaily since cells 
weie often degeiiciated and theii intei- 
pietation cqiiiiocal. This same method, 
howe^er, might offer advantages o\ei those 
cuiiently used in the piogiams of bladdei- 
cancer detection in the dje industr). 

* tVe .aic indebted to Dr B S Barringer in c.ad) 
\eais of this i\oik and to Dr IV. F 'Wliitmorc of 
the Uiological Sen ice, Memoiial Ccntei foi Cancer 
and Allied Diseases, foi peifoiining the cistoscopic 
examinations. 
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Recurrent episodes of cystitis were noted 
in the bladders; histologically, the biopsy 
specimens showed focal collections of 
lymphocytes, often forming follicles, but no 
notable reaction of the mucosa. This lesion 
improved without specific therapy. 

In the ninetieth month of the experi- 
ment, one dog was discovered, on cj-sto- 
scopic examination, to have multiple ele- 
vated papillaiy tumors involving a large 
sesment of the mucosa of the anterior wall 
of the bladder and similar smaller tumors 
scattered elsewhere on the mucosa. Biopsy 
of tivo of these shoived that the grossly 
visible papillations were composed of thick- 
ened, keratinized epidermoid folds, in 
which the cells were enlarged and the nuclei 
irregular and hyperchromatic. BizaiTe mi- 
totic figures were noted. There was definite 
infiltration of some of the epidemioid nests 
into the undei lying stroma. The histologi- 
cal appearance was that of an epidermoid 
carcinoma of the bladder (Figs. 21 to 24) 
similar to those produced by /3-naphthyla- 
mine in dogs. Only two months have elapsed 
since the discover)’ of this carcinoma, and 
the dog remains in good physical condition. 

The three remaining female dogs have 
shown no cystoscopic evidence of neoplastic 
disease in the bladder; nor has examination 
of urinar)’ sediments yielded any unusual 
cells. The status of the bladder in the male 
is not known. 

The occurrence of only one bladder can- 
cer in a dog eight )ears following the be- 
ginning of benzidine feeding cannot be 
used as evidence for the carcinogenic action 
of benzidine in this species. Bonser^ has 
already reported negative results in experi- 
ments in progress for more than five years 
in which the dogs received by feeding as 
much as 700 gm. of benzidine. Moreover, 
spontaneous cancer of the bladder in dogs is 
knoivn, although apparently very' rare; Feld- 
man quotes no cases of his own but does 
cite several isolated reports including the 
six bladder cancers in dogs among 766 car- 
cinomas of the dog mentioned by Sticker. 
Since carcinoma of any organ in the dog 
is generally a disease of old age (the dog 
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in this group is at least ten years old), and 
since the vesical cancers induced by (3- 
naphth)lamine occur within two years fol- 
lowing the administration of adequate 
amounts of the compound, a 6nal inteiqjre- 
tation of this bnding in one dog must 
await the end result in 6ve other dogs on 
the same experiment. 

Summary and Conclusions 

1. The administration of benzidine to 
rats ivas followed consistently by hepatic 
injury' and subsequent cirrhosis similar in 
the late stages to portal ciiThosis of humans. 
Benzidine was carcinogenic for rats to the 
extent that sebaceous-gland carcinomas that 
have been demonstrated as arising from 
specialized sebaceous glands adjacent to 
the auditoiy canal occuned frequently, and 
that hepatomas and adenocardnomas of 
the rectum occuired in a small {percentage 
of the animals. Bladder tumors did not 
occur. The results from technical and es- 
pecially purified benzidine were similar, 
thereby eliminating the {possibility that the 
carcinogenic agent was an impurity in the 
technical compound. 

2. Benzidine sulfate, administered orally 
and parenterally to rats, had a similar but 
less potent carcinogenic activity. 

3. Parenteral administration of com- 
pounds related to benzidine, including or- 
thotolidine, azoxybenzene, hydrazobenzene, 
azobenzene, and benzidine disulfonic acid, 
showed practically no effect in rats. 

4. The results of administration of benzi- 
dine to rats were similar to those produced 
by butter yellow insofar as hepatic injuiy’ 
occurred early and was follotved by hyper- 
plastic nodular cirrhosis but differed from 
the latter in the smaller incidence and delay 
of appearance of hepatomas. Hepatomas 
and rectal adenocarcinomas occurred pre- 
dominantly in males of these e.xperiments. 

5. Variations in diet failed to produce 
conclusive results, probably because of 
sharp reduction in sun’i\ al span of the rats. 

6. No tumors occuned in rabbits or 
monkeys after injection of benzidine. 
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7. In one ol seven dogs that ■were fed 
benzidine for fi\'e years and survived from 
fiA'e to eight years, a papillary carcinoma 
of the urinary bladder was recently found 
on cystoscopic examination. Although blad- 


der cancer is known to occur spontancouslv 
only rarely in dogs, no conclusions coucorii- 
ing the carcinogenicity of benzidine for 
dogs may be drawn from this single 
occurrence. 
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PRIMARY DIFFUSE TUMORS OF THE MENINGES 
(SO-CALLED MENINGEAL MENINGIOMATOSIS) 

Boyd K. Black, m.d.,* and James \V. Kernohax, m.d. 


Q 

kOOLITARY tumors arising from the me- 
ninges are rridely knorvn and rvell-recog- 
nized tumors that are usually referred to as 
meningiomas. Multiple tumors of such 
origin are relatively infrequent but numer- 
ous examples have been reported in the 
literature. Primary diffuse tumors of the 
meninges, however, are rare. Necropsy has 
been performed recently in two such cases 
at the Afayo Clinic, and these two cases 
together with two previous cases constitute 
the basis of our report. The fact that these 
four cases tvere all that ■were found in the 
study of approximately 4500 tumors of the 
central nervous system at this clinic indi- 
cates the rarity of the neoplasm. Fifteen 
similar cases have been found in tlie litera- 
ture since 1927. Cases prior to this date, in 
which the diagnosis was that of primary 
diffuse tumors of the meninges, were not 
included in this study because there was 
doubt concerning the diagnosis. 

It was in 1925 that Bailey and Cushing 
first described medulloblastoma, a tumor 
frequently confused tnth primar)' diffuse 
tumors of the meninges; at about this same 
time, silver methods for impregnation that 
sharply distinguished reticulin from col- 
lagen became more widely used. Cases 
9 , 12 , 15 , 20, 20 of diffuse involvement of the 
perivascular extensions of the meninges 
with or without diffuse involvement of the 
meninges over the surface of the brain are 
not included because it is believed that they 
are a part of a process different from the 
one under consideration. It is the simple 
step from extensive discrete involvement of 
the meninges with tumor to diffuse in- 
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volvement of the meninges with which our 
paper is concerned. 

Gross Characteristics 

Primary' diffuse meningeal tumors con- 
tained in the brain and spinal cord re- 
vealed considerable variation in gross 
characteristics. In general, however, the 
arachnoid over a large portion of the cere- 
brum, the base of the brain, the cerebellum, 
the spinal cord, or a combination of any of 
these locations, was the site of thickening 
that measured up to 5 mm. in depth. 
Around the spinal cord, it was often appre- 
ciably thicker. The tumor usually followed 
the cortex even into the deeper sulci and 
presented a smooth, reddish aspect on the 
surface. The appearance has been likened 
to “pink icing on a cake” by several authors. 
In some cases, the extensive vascular supply 
attracted the attention of the obsert'er, and 
in a fet\’ cases, there was rather extensive 
hemorrhage into the tumor. Owing to ir- 
regularities in the thickness of the tumor, 
grayish-white flecks have been noted within 
the diffusely thickened arachnoid and have 
led to a mistaken diagnosis of tuberculosis, 
particularly in those cases with involve- 
ment at the base of the brain. In several 
cases, a diffuse thickening that obscured the 
normal configuration of the brain was 
noted in association with meningiomas; in 
one case, several thin, plaquelike menin- 
giomas were present, and one of them faded 
imperceptibly into the diffuse tumor. In 
still another case, the extensive neoplastic 
tissue was so thin that grossly a lesion was 
not noted. It is evident, therefore, that the 
diagnosis of primary diffuse tumor of the 
meninges cannot be established in all cases 
by gross examination of the brain and 
spinal cord, and, moreot'er, the gross ap- 
pearance may lead to an incorrect diag- 
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nosis. In those cases in which it is recog- 
nized that the meninges are diffusely in- 
^■olved with tumor, the diagnosis of primary 
diffuse tumor of tlie meninges cannot be 
established until those tumors that may 
secondaril)' inr'olve the meninges are ex- 
cluded. 

"We have divided the cases that have been 
reported in the literature into various cate- 
gories for purposes of discussion, particu- 
larly to indicate the existing analogies -^rith 
the solitary meningiomas. In regard to the 
various theories of origin of the meninges, 
suffice it to say that we recognize two tissue 
components in the meninges that are in- 
A'oh’ed in the formation of tumors: namely, 
the arachnoid cells and the connective- 
tissue elements. A solid, discrete tumor may 
arise from either component, forming 
thereby a meningothelial meningioma if 
derived from the arachnoid cells, and a 
fibroblastic meningioma if derived from 
the connective-tissue stroma. A mixed type 
of meningioma is the result of proliferation 
of both components. Malignant character- 
istics may develop in meningiomas arising 
from either or both components; in such 
cases, the tumor is designated as a “malig- 
nant meningioma.”-^ 'Whether calcium is 
deposited in the form of psammoma bodies 
or -whether bone is formed within the 
tumor is not believed to be of sufficient 
significance to alter this fundamental con- 
cept of origin. The tumors designated as 
“angioblastic” or “lipomatous meningio- 
mas” are thought to be in separate cate- 
gories and distinct from true meningiomas. 
As the solitary meningiomas are composed 
predominantly of arachnoid cells, fibrous 
tissue, or a combination of both, so may 
the multiple meningiomas be similarly con- 
structed, and, also, one or more of them 
may undergo malignant transformation of 
either or both comjjonents. In one case, 
thirty-eight discrete meningiomas irere 
present over the surface of one hemisphere 
of the cerebrum.!' Further evidence that 
these three entities: solitary meningiomas, 
multiple meningiomas, and diffuse menin- 
geal tumors represent the same fundamental 


process is the fact that they occur in various 
combinations in the same patient, such as 
one or more solitary meningiomas with 
many tiny meningiomas, or one or more 
meningiomas with areas of diffuse menin- 
giomatosis in adjacent or entirely separate 
areas of the meninges. The most impor- 
tant evidence, hotvever. is adduced from 
a careful study of the histological features 
of such cases. 

From this vietrpoint, the primary diffuse 
tumors of tlie arachnoid are divided into 
three gioups: (1) those that appear to 
arise from the arachnoid cells: (2) those 
that appear to arise from the stromal cells, 
and (3) those that appear to be formed of 
an admixture of both types of cells. Only a 
fetv of these tumors have truly benign char- 
acteristics, a fact that is in marked contrast 
to their solitary counterpart in which most 
of die tumors are benign. Most of the 
diffuse meningeal tumors show pleomor- 
phism of the cells, mitotic activity with 
bizarre mitotic figures, and invasion of the 
parenchyma of the brain or spinal cord. 
This we have taken as evidence of cancer. 
That these tissues are capable of reacting, 
and do react, diffuselv in a relativelv benign 
fashion is amply demonstrated not only 
by the tumoi'S so formed but also by jiro- 
liferation of the arachnoid cells seen at 
times in association with other neoplasms 
and as a part of a reaction to minimal 
stimulation. Benign overgiowth of con- 
nective tissue is frequently seen as a part of 
chronic meningitis. Sixteen cases of diffuse 
meningeal tumors, -which ive considered as 
probably primary, were found in the litera- 
ture. These are divided into the afore- 
mentioned three categories on the basis of 
histological criteria alone. These criteria 
-trill be outlined subsequently. 

In the literature, there are six exam- 
ples-!' "• -! of jiriniary diffuse tumors of 
the meninges that appear to lia^'e arisen 
from the arachnoid cap cells. The case of 
Lichtenstein and Ettleson is of particular 
interest in that the diffuse tumor was com- 
posed of large globular cells trith an abun- 
dance of cytoplasm and round or oml 
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Fig. 1. Tumor in case 1; the chaiacteristics of the cells are similar to those of a 
meiiingotheliomatoiis type of meningioma. (H. 6- E. x 912.) 

Fig. 2. One of the few small places in xuhich the tumor in case 1 had invaded the spinal 
cold. (H. t- E. X 179.) 
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nuclei rich in chromatin. Although giant 
cells were seen in places, their nuclei were 
marked by the same characteristics as the 
globular cells, and they were considered 
to be the result of fusion of the cytoplasm 
of several cells. No mitotic figures tvere 
noted. In many places, single groups of cells 
hung like bunches of grapes from the 
arachnoid membrane. The tumor rvas con- 
fined entirely to the meninges ivith no 
evidence of invasion of the spinal cord, 
which is certainly histologically character- 
istic of a benign tumor, and there seemed 
to be no doubt of its origin from the 
arachnoid cells. Cases 1 and 2 reported by 
Gasper are probably similar cases, although 
the description given is hardly adequate. 
These cases illustrated the association of 
solitary and diffuse meningeal tumors. One 
case presented several large meningiomas 
and the other case, one large meningioma; 
in addition, in each instance diffuse me- 
ningiomatosis involved the base of the brain. 
From these cases in tvhich the characteristics 
of the tumors were entirely benign, we 
progress to the case of Brown and Kernohan 
in which the tumor shotved evidence of 
more rapid grotvth. The gross and micro- 
scopic findings of this case are presented in 
considerable detail for comjtarative piu'- 
poses. 

Report of Cases 

Case 1. The clinical findings in this case 
of diffuse meningeal tumor of a 23-year-old 
man have been previously described.'^ The 
pertinent findings during complete necropsy 
■were limited to the central nervous system. 
Examination of the skull and brain showed 
the skull, dura, cerebral vessels, and venous 
sinuses to be normal. The arachnoid over 
the brain tvas normal except for a nodule 
about 5 mm. in diameter on the under 
surface of the left frontal lobe. The sulci 
and convolutions -were unremarkable. The 
cerebellum and brain stem were not un- 
usual except for a slight bloody tinge in 
the fluid of the cisterns and the fourth 
ventricle. Sectioning of the brain revealed 
slight uniform enlargement of the ventricu- 
lar s)'stem. The dura of the spinal cord rvas 
distended with what was thought to be 


blood. It tvas found, however, that a hemor- 
rhagic tumor entirely surrounded the spinal 
cord and cauda equina from the level of the 
first thoracic vertebra to the conus methfl- 
laris. Above this level, the distribution of 
the tumor -was irregular. 

Sections of the tumor showed it to be 
composed of large cells with a small anioinit 
of granular, eosinophilic-staining cytoplasm 
that had a marked tendency to fuse with 
that of adjacent cells. The nuclei trcic 
large and, for the most part, oval, but 
some tvere round. The nuclei trere markcdlv 
vacuolated with chromatin in several fine 
discrete bands. The limiting membrane 
tvas distinct, and most nuclei contained one 
or two rather large nucleoli. There teas 
some pleomorphism of the cells and some 
mitotic figures were seen. Pyknosis of the 
nuclei was common. A moderate number 
of polymorphonuclear leukocytes were scat- 
tered throughout the tumor. Some cells 
tended to be arranged in long cords (Fig. 1) 
but most of them were in diffuse sheets. 

The supporting connective tissue v’as .slight 
in most places, absent in some regions, but 
abundant in others. The tumor was con- 
fined almost entirely to the subarachnoid 
space, but in ttvo tiny places, it had in- 
vaded the parenchyma of the spinal cord 
and in some places had involved the nerve 
roots (Fig. 2). In no place had it exceeded 
the outer limits of the arachnoid. Small 
groups of cells -were found ot'er the surface 
of the medulla, pons, and base of the brain. 

In these places, they shotted transition 
with the normal cells of the arachnoid 
and appeared to be arising from them. In \ 
places, reticulin iirrpregnation revealed a 
heavy, irregular pattern, and the reticulin 
seemed to be a product of the cells. Sections 
of the spinal cord also shotted rather ex- 
tensive recent hemorrhage. 

As tvas noted previously, the tumor in 
this case was composed of uniform large 
cells with vacuolated nuclei that contained 
one or two large nucleoli. They closely 
resembled, and in several instances they 
appeared to be arising from, normal arach- 
noid-cap cells. Several focal proliferations 
of the cap cells were found in areas separate 
from the obA'ious tumor. It is this type of 
cell, which is in marked contrast to the 
malignant cells originating from connec- 
tive-tissue stroma, that we feel has orig- 
inated from the arachnoid cell. 

This case presents a few bizarre mitotic 
figures and ttvo small areas of invasion of 
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ihe parenchyma even though there is little 
pleomorphism of the large physaliferous 
cells. To us, this tumor represents a more 
rapidly grotving neoplasm than that pre- 
sented by Lichtenstein and Ettleson and 
probably corresponds to a lotv-grade malig- 
nant meningioma. 

The case of IMarchand and Picard, in 
tvhich mitotic figures were frequent, pleo- 
morphism teas marked, and the spinal cord 
was invaded in several areas and was de- 
finitely cancerous, was similar to our case 2. 

Case 2. A boy, 1 8 years of age, tvas con- 
fined to a mental institution three years 
before admission to the Mayo Clinic with 
the diagnosis of schirophrenia. He was 
treated with twenty-five to thirty electric 
shocks and was dismissed two years later. 
Four months before our report, he again 
was committed to the institution with the 
same diagnosis because of a delusional 
state. He then received about fifteen in- 
sulin-shock treatments. Two and a half 
weeks before admission to the clinic, weak- 
ness and numbness of the left foot and leg 
developed, which rapidly progressed until 
both lower extremities were complete!) 
paralyzed and numb. He became inconti- 
nent of urine but not of feces. During the 
two and a half weeks prior to his admission 
to the clinic, the patient also had several 
frontal headaches associated tvith severe 
pain over the lower left lateral portion of 
the thorax. These pains occurred four or 
five times a day and each lasted about 
five minutes. Examination revealed com- 
plete paraplegia with the level of the lesion 
at the second or third thoracic vertebra. 
He had bilateral acute papilledema of 4 
diopters, with exudate and flame-shaped 
hemoiThages at the margins of the disk. 
Laminectomy of the first, second, and third 
thoracic vertebrae was performed, and a 
tumor was found that involved the arach- 
noid and extended into the parenchyma of 
the cord. The tumor was removed as com- 
pletely as possible. The patient was ap- 
parently responding well when, on the 
third postoperative day, there was a sudden 
onset of irregidar, shallow respirations, 
somnolence and hyperthermia, and he died. 

Complete necropsy was done and, other 
than moderate hemorrhagic edema of the 
lungs, pertinent findings were limited to 
the central nervous system. Examination 
of the brain revealed the dura, cerebral 



Fig, 3. Cross section of brain, case 2, 
shoiving a nodule of tumor in the arachnoid 
in the circular sulcus with marked compres- 
sion of the coitex. Small nodules of tumor 
can be seen within the lateral ventricles. 

Fig. 4. Supeiior surface of the cerebellum, 
case 2, showing the slight diffuse infiltration 
of the arachnoid and a small mass on the 
left side. 

arteries, and venous sinuses to be normal. 
A diffuse infiltration of the arachnoid with 
light-pink neoplastic tissue ivas found. It 
was extensive in distribution, but in gen- 
eral, it was a thin sheet. The tumor in- 
volved most of the surface of the cerebrum 
and had formed several masses that wcTe 
confined to the meninges but that com- 
pressed the parenchyma of the brain. These 
masses were prominent in the sylvian fis- 
sures where there were several nodules of 
tumor measuring up to 4 mm, in diameter. 
A mass located in the inferior portion of 
the drcular sulcus measured approximate!) 
2.5 cm. in diameter (Fig, 3). It was causing 
marked compression of the underlying cor- 
tex and in one area was infiltrating it. This 
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Fig. 5. Ccmical co)d, case 2, showing the extensive, diffuse involvement of the 
arachnoid xvith tumor. Note the extreme compression of the thoracic co)d 
(H. & E. X 4.5) 

Fig. 6. Thoiacic cord shozving infarction of the remaining parenchyma. (H. i- 
E. X 4.5) 


mass ^vas easily enucleated and it ivas ob\-i- 
ous that it had not arisen ivithin the 
parenchyma of the brain. The arachnoid 
of the entire cerebellum and pons tras 
diffusely infiltrated -u-ith similar light-pink 
neoplastic tissue that partially obliterated 
the normal markings. In several areas, 
tumor nodules ivere formed, the largest of 
tvhich measured 2 cm. These nodules, al- 
though they compressed the cerebellum, 
did not invade or arise from within it 
(Fig. 4). Several similar nodules were noted 
in the diffuse tumor over the pons. The 
tumor extended along the entire intracra- 
nial extensions of the cranial nerves with 
some infiltration of them. Section of the 
brain showed a diffuse implantation of 
tumor in the ventricular system 'with masses 
measuring up to 1 cm. in diameter. Com- 
plete filling of the anterior horn of the 
right lateral -ventricle with tumor Avas noted. 
Examination of the spinal cord disclosed 
it to be markedly enlarged throughout 
its length by diffuse arachnoidal infiltration 
of a similar tumor, ivhich in places tvas as 
much as 1 cm. thick (Figs. 5, 6). There was 
little inr-asion of the spinal cord, although 
in the thoracic region it was extremely 
compressed (Fig. 6). The filum terminale 
ivas beaded -with nodules of tumor measur- 
ing up to 4 mm. in diameter. Most of the 
cauda equina tvas similarly involved. 

Microscopic examination revealed the 
tumor to be composed of large cells, each 
of ndiich had a tiny rim of indistinct 


cytoplasm. The nuclei were laige and deeply 
stained. The chromatin Avas collected into 
strands or clumps resulting in a vacuolated 
appearance. Many cells had one or ttro 
nucleoli of medium size, and many nuclei 
Avere intensely stained so that nuclear de- 
tail could not be distinguished. Moderate 
pleoinorphism tvas evident, and many mi- 
totic figures Avere seen (Fig. 7). The con- 
nective-tissue stroma Avas quite delicate, 
and vascularity Avas not prominent. Im- 
pregnation by Perdrau’s method shoAved 
abundant reticulin. IiiA-asion of the brain 
and spinal cord Avas found in a fcAV areas, 
but practically eAeryAvhere, the tumor de- 
formed the brain and spinal cord simply 
by compression. In parts of the tumor, as in 
the mass OA er the cerebellum, the cells Avere 
arranged in strands or columns (Fig. 8). 
Immediately adjacent to such areas, theie 
Avas a complete absence of pattern. Also, 
iiiA'asion of the cerebellar cortex Avas cai- 
dent on the left side in Fig. 8. IiiA’asion of 
the cranial nerves Avas radier extensiAC. 
The thoracic portion of the spinal coid 
Avas almost completely severed OAving to 
compression by the surrounding tumor. In 
addition, there seemed to be recent in- 
farction at this place probably OAving to 
impairment of the A’ascular suppl}' by the 
tumor (Fig. 6). 

In case 2, although the cells Avere not so 
large as, and pleoinorphism Avas moie evi- 
dent than, in case 1, Ave are of the opinion 
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Fig. 7. Tumoi, case 2, shoxuing characteristics of the meningothelial type of cells. (H. 
t-E. x913.) 

Fig. 8. Txtmoi in arachnoid of cerebellum in case 2. A well-defined pattern can be seen on 
the right side as compared with no pattern in the center of the photograph. A faint out- 
line of the cortex, which is being invaded by the tumor, can be seen on the left side. 
(H. i- £. y.179.) 
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that the tumor also arose from the arach- 
noid-cap cells. 

In the case of Bailey and Bucy, the tumor 
showed definite evidence of rapid growth 
u'ith marked pleomorphism and numerous 
mitotic figures, but the parenchyma of the 
brain was not invaded. The tendency to- 
ward signet-ring formation in view of the 
absence of complete necropsy is disconcert- 
ing. The parallelism of these diffuse tumors 
with the solitary tumors originating from 
arachnoid cells both in respect to origin 
and ability to become malignant is ap- 
parent. 

In the literature, six diffuse meningeal 
tumors tvei'e reported that appeared to 
originate from connective-tissue stroma.®- 
14, iG, 22 Microscopically, the cells in this 
type of tumor are smaller and have no 
cytoplasm or, at best, a tiny rim of it. They 
are more pleomorphic and, ivhile they may 
be round or oval, they frequently assume 
a spindle-like shape. The nuclei are often 
pyknotic and the chromatin of others is 
dense so that it is difficult to distinguish 
nuclear detail. At times the arachnoid cells 
are not involved by the tumor. A diffuse 
network of reticulin is present in most areas. 

The case -reported by Harbitz indicates 
■well hoiv tumors that originate from con- 
nective-tissue stroma may hai'e gross and 
microscopically benign characteristics. In 
their case, the cells -were medium-large, 
round, oval, or, most frequently, spindle- 
shaped with fairly evenly staining nuclei 
of varying forms. Large amounts of collagen 
and reticulin were revealed by special pro- 
cedures. Mitotic figures were not seen and 
invasion of the parenchyma of the brain 
was not evident. The largest of three 
plaquelike masses that were present was 
approximately 5 cm. by 4 cm. by 13 mm. 
and was located over the inferior portion 
of the sylvian fissure and the island of Reil. 
However, there was a diffuse tumor over 
the pons that was hardly perceptible, and 
a microscopic tumor over the cervical por- 
tion of the spinal cord. Although the in- 
volvement tvas not so uniformly diffuse as 
is seen in most of these tumors, the size of 


the localized masses did not seem to be 
sufficient to have accounted for the diffuse 
spread by extension or metastasis, as is 
sometimes seen in perivascular sarcoma, 
for example. The tumor described in case 
3 of Haythorn and associates, a tumor 
associated with a glioblastoma in the paren- 
chyma of the brain, and that in the case 
of Fahr, also appeared to belong in the 
category of diffuse benign meningiomas of 
stromal type. The cases of Top and Brosius, 
the first case of Haythorn and co-workers, 
the second case of Bronfman and Reumont, 
and our case 3 illustrate how these tumors 
may have malignant characteristics. 

Case 3. T-wo weeks before his admission 
to the clinic, a baby boy, 21 months of 
age, had a Jacksonian seizure that involved 
the right side of his body and lasted six 
hours. This episode was accompanied by 
vomiting. After this, he seemed oblivious 
of his surroundings for twelve to eighteen 
hours. During the next week he was some- 
what unresponsive and was unable to sit 
up, ahvays falling to the right. A week 
before admission, he again had an attack 
of vomiting not associated with convulsions. 
On the day of admission, he had another 
episode of unconsciousness accompanied by 
jerking movements of the right arm. He 
appeared acutely ill. The head was en- 
larged and a “cracked pot” sound was 
elicited on percussion. The eyes were di- 
vergent, but the pupils tvere equal and re- 
acted to light, and accommodation was 
normal. Moderate bilateral papilledema, 
nuchal rigidity, and a rhythmical tremor 
of the right hand were noted. The reflexes 
tvere hyperactive but equal, and abdominal 
reflexes tvere absent. During the examin- 
ation, the patient had a tonic, extensor 
convulsion with opisthotonus and extension 
of both legs and the left arm but moderate 
flexion with clonic twitches of the right 
arm and vermiform movements of the 
fingers. Roentgenograms demonstrated a 
separation of the sutures of the skull. 
Ventriculograms revealed hydrocephalus of 
the lateral and third ventricles, some dilata- 
tion of the aqueduct, and some compression 
of the fourth ventricle. Examination of the 
fluid from the ventricles revealed numerous 
clumps of hyperchromic cells that tvcrc 
diagnosed as malignant. Bilateral suboc- 
cipital craniotomy was done and a diffuse 
tumor was found that involved the arach- 
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Fig. 9. Base of the biain in case 3 slioiu- 
ing diffuse involvement of the aiachnoid 
and obliteiation of noiinal maihings. 

noid o\ei both cerebellai lobes. A specimen 
ivas taken foi biops), and a decompiession 
was left. The dm a was left open, and a 
catheter was placed in the left lateial ^en- 
tiicle. The cathetei was iemo\ed fi\e da^s 
aftei operation, but spinal fluid continued 
to diain fiom the site. Aftei tiansient im- 
pioiement, athetoid mo\ements of all the 
patient’s extiemiiies again de\ eloped; these 
became piogressively worse until his death 
twenty-one da)s after operation. 



Fig. 10. Supeiioi aspect of the ceiebel- 
liini, case 3, showing diffuse infilhation of 
aiachnoid with tiimoi. 
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Necropsy was limited to the head. The 
dura, cerebral arteries, and tenous sinuses 
were normal. The arachnoid o\er the en- 
tile cerebellum, the pons, the medulla, the 
base of the brain, the lateral surfaces of the 
ceiebrum, and the \ertex of the right 
cerebium was found to be diffusel) thick- 
ened b) pinkish-gra\, homogeneous, neo- 
plastic tissue (Figs. 9, 10). It measured up 
to 1 cm. in thickness and filled most of the 
sulci so that the con\olutions were some- 
A\hat obscuied. Between the frontal lobes, 
theie was a mass of similar tissue about 3 
by 3 bs 4 cm. that merged imperceptibly 
with the adjacent cortex (Fig. 11). The 
tumor in the syhian fissure also infiltrated 



Fig. 11. Hoiizontal section of the biain 
in case 3 showing the tumoi between the 
fiontal lobes and in the sylvian fissines. It 
can be seen that the tumoi has invaded the 
coitex. Hydiocephaliis is piesent. 

the cortex slightly. The arachnoid along all 
the cranial nenes was similarly thickened, 
and the gasserian ganglions particularly ap- 
peared to be infiltrated with tumor. Marked 
hydrocephalus of the lateral and third 
tentricles was present (Fig. 11). The tumor 
extended into the fourth \entricle w’ith the 
formation of a small nodular mass. 

Miaoscopic examination showed the 
tumor to be composed of small cells with 
little q’toplasm. The nuclei were round 
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Fig. 12. Tumor in case 3 shoiuing the fibroblastic characteristics of the cells. 
Note the mitotic figures. (H. & E. x 1100.) This should be compared -with Fig. 1. 


to oval and in some places they were spindle- 
shaped. The chromatin was dispersed 
evenly through the nucleus, and only an 
occasional nucleolus could be defined. Many 
of the nuclei were pyknotic, and mitotic 
figures rvere abundant. There tvas con- 
siderable pleomorphisni, and both giant 
nuclei and giant cells with multiple 
nuclei were seen (Fig. 12). The neoplastic 
cells were divided into small masses by thin 
strands of connective tissue, and centers of 
masses of cells were undergoing necrosis in 
some places. There tvas an abundant net- 
work of reticulin in the areas of viable 
tissue. The neoplastic tissue invaded the 
brain in many areas, but it tras evident that 
it did not arise in the parenchyma (Fig. 13). 
A faint outline of the cortex could still 
be discerned with the tumor penetrating 
it in long finger-like processes, mostly along 
the course of blood ^'essels. The strands of 
tumor coalesced to form larger masses. Al- 
though the diffuse tumor tvas confined 
primarily to the subarachnoid space, in 
almost every place in whicli it formed a 
sizable mass, the parenchyma tvas invaded 
in a similar manner. The tumor seemed to 


invade particularly the substance of the 
cranial nerves. 

Even though necropsy in this- case was 
confined to the head, we felt that, since 
there was complete absence of S)inptoins 
from elsetvhere in the body and particularly 
since there was no evidence of the few 
tumors that ordinarily occur in this age 
group, it was reasonable to assume that this 
tumor teas primary in the meninges. Tlie 
l^oints in differential diagnosis that ex- 
cluded medulloblastoma are as follows: 1. 
Although the tumor had infiltrated the 
brain in several areas, it -was obvious that 
the tumor had not originated there. 2. The 
presence of numerous bizarre mitotic fig- 
ures, the jjleomoiphism of the cells, and the 
invasion of the brain made the diagnosis 
of cancer mandatory. The pleomorphisni 
and the size of the cells in this case (Fig. 12) 
should be contrasted with these character- 
istics in case 1 (Fig. 1). 3. The analog)' of 
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Fig. 13. Tumor belwecn the jtonlal lobes 
in case 3, showing itniasion of the coitex, 
-which, in most places, con still be identified. 


these difTuse ineningeal tumois originating 
from connective tissue ivith solitary tumors 
arising from the fibrous tissue of the me- 
ninges was esident. Four diffuse meningeal 
tumors that appeared to liave both stromal 
and fibrous components have been found in 
the literature.-’ -*• The case of IVein- 
berger was one of a diffuse tumor that in- 
volved large areas on the surface of the 
brain. It showed an intermingling of large 
vesicular cells and spindle-shaped cells. 
Mitotic figures and parenchymal insasion 
were not present, and there was little evi- 
dence of pleomorphism. It seemed that this 
case was the counterpart of the mixed type 
of benign solitary meningioma. The case 
reported by Arlt was similar. The case of 
Hsii and that of Uihlein and associates 
illustrate how this type may ha\e malignant 
characteristics. IFe wish to present the gross 
and micioscopic findings of the latter case 
in considerable detail for comparative pur- 
poses. 

Case ./. The clinical histoi 7 of this boy, 
214 yeais of age, is presented elsewhere.^’* 
The essential findings were limited to the 
brain and spinal cord. Grossly, the dura tvas 
tense and adherent to the skull in the occi- 
pital region around the foramen magnum, 
where there were multiple soft, deep-red, 
pedunculated tumors. A flesh-colored, soft. 


pedunculated mass surrounded the auditor)- 
and facial ner\es bilaterally in the region 
of the petrous bones. Another soft, flesh- 
colored, pedunculated mass was noted in 
the posterior clinoid region extending to 
the anterior border of the foramen mag- 
num. The cerebral arteries and venous 
sinuses were normal. The arachnoid over 
the brain and cerebellum was thin, delicate, 
and translucent except for multiple, small, 
pedunculated tumors oter the lobes of both 
cerebral hemispheres. Section of the brain 
disclosed small, fleshy, pink tumors in the 
choroid plexuses of both anterior and pos- 
terior horns of the lateral ventricles, and 
the fourth ventricle was almost completely 
filled with one. The tentricular system was 
slight!) dilated. A pink, friable mass, 5 mm. 
in diameter, was present in the posterior 
limit of the right thalamus, and tumor was 
found in the \entral portion of the pons 
and medulla. The arachnoid throughout 
the entire length of the spinal cord and 
the filum terminale contained neoplastic 
growth, which was irregularly distributed. 
It intolved particularly the dorsal surface 
of the spinal coid, where it formed large 
masses that intaded the cord and replaced 
large areas of it (Figs. H, 15). In the lumbar 
region, the cord was extensively compressed 
and infiltrated so that nothing remained 
but the posterior horns of gray matter and 
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Fig, 14. Diffuse tumor of arachnoid and 
of thoracic coul, case ■/, showing the forma- 
tion of a large mass. Note in-jasion of the 
cold. (H. ir E. X 8.13.) 
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Fig. 15. Lumhm coid^ sbo7oing tumor 
xuitli exlejisive invasion of coid substance. 


the posteiior fasciculi. The filum iciminale 
was a solid tumor. 

Microscopic examination of the tumor 
revealed, in some places, an intermingling 
of two types of cells. The duial masses 
shotved medium-sized, neoplastic cells di- 
vided into small gioups by thick strands of 
loose, fibrous connective tissue. Towaid the 
periphei'y of the masses, the connective 
tissue was less abundant and the strands 
were nai rower. The cells tvithin the col- 
lagenous tissue were oval, plump, and light- 
staining, as contrasted with the long, nar- 
low, dark-staining fibrocytes usually seen 
in connective tissue. This intermingling of 
cells ivas seen in sci’cral tumois from aieas 
away from the dura, so it appeared that the 
fibrous tissue did not represent merely a 
leaction of the dura to the tumor but an 
integral part of it (Fig. 16). Most of the 
neoplastic cells of apparent arachnoid ori- 
gin had no obidous cytoplasm, and the 
others had only a tiny rim of it. The nuclei 
I'aried from round to oval, but considerable 
pleomorphism Avas piesent. The chromatin 
tvas unevenly dispeised in fine strands, 
giving a somewhat vacuolated appearance 
to many of the cells. Many nuclei weic 
present, which weie stained so intensely 
that detail was obscured. Mitotic figures 
were numerous, and bizaiie mitotic figures 
were easily found (Fig. 17). A heavy reticu- 
lum in intimate relation to the neoplastic 
cells was present. Invasion of the paren- 
chyma, noted grossly, tvas confirmed micro- 
scopically. In addition, tiny collections of 


neoplastic cells were found in the subainch- 
noid space m areas where a tumor had not 
been detected grossly. 

The masses that occuiied in the dm a in 
association trith a diffuse meningeal tumor 
were a unique finding but one that would 
be expected in the light of the pathogenesis 
of meningiomas appaiemly arising in the 
dura. If large areas of meningeal tissues 
were transfoimed into tumor and a poition 
of that tissue, that is, pacchionian gianula- 
tions, was normally within the dm a, it is to 
be expected that it would mulct go neo- 
plastic transformation. The lapidity of 
giotv'th and the malignancy of the tumoi 
obscure the dual nature of this neoplasm 
in most areas; however, portions of the 
tumor not associated with the dm a sboiv 
a large amount of connective tissue, the 
characteristics of which strongly indicate 
a neoplastic nature. 

Origin of Primary Diffuse 
MEN iNGEAt. Tumors 

\Veinbeigcr, who based his conclusions 
largely on the work of Globus, explained 
the origin of jirimary diffuse meningeal 
tumors as teell as the differences in the 
lesions on the basis of abnormal fetal dc\el- 
opment. He stated that the mesenchymal 
endomeninx, which normall) foiins the pia 
and arachnoid, may persist in ceitain in- 
stances into postnatal life. This malfoinicd 
or unformed layer may give rise to diffuse 
sheetlike tumors in tvhich neither the pia 
nor the arachnoid may be identified, but 
which contain elements of both. This gioup 
he termed "diffuse leptomeningcal qpc of 
meningiomatosis.” He assumed that paitial 
differentiation as ivell as partial airest of 
cudomcningeal development may occur 
with the survival into postnatal life of an 
undifferentiated and piiinithc aiaclmoid 
in association with a normally formed pia 
or vice versa, teiined lespectively “diffuse 
arachnoidal t)pe” and “diffuse pial type” 
of meningiomatosis. 

Even though many older pathologists 
subscribed to the embryological origin of 
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Fig. 16 . Tumor from the cenlei of a mass entirely separate fiom the dura in case 4. 
The cells of the stroma also have neoplastic characteristics. (H. ir E. x 187.) 

Fig. 17 . Characteristics of the tumor cells in case 4 are shown. (H. ir E. x 950.) These 
should be compared with Figs. 1, 9, and 16. Note the innnerous mitotic figures. 
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tumors, this idea has been discarded by 
most modern students of neoplasia, except 
in relation to some specific tumors such as 
nephroblastoma and retinoblastoma. 'Willis 
stated, concerning this, “Indeed the germ- 
layers, the status of Avhich has of recent 
years greatly declined e\’en for the embry- 
ologist, are devoid of significance for the 
pathologist” and Etving concluded “The 
behaA'ior of tumor cells is very much more 
influenced by the acquired characters of 
the cells of origin than by their embryologi- 
cal derivation. . . . The neoplastic process 
does not consist in retracing the steps of 
embryological development.” One may con- 
sider these tumors as arising spontaneously 
in large areas of the arachnoid, -u’ithout 
incriminating an embryological back- 
ground. As has been indicated, the rapidity 
of gro'^vth may var)’ considerably from 
tumor to tumor Avithin the group and even 
in different areas ^vithin the same tumor. 

Differential Diagnosis 

The differential diagnosis is concerned 
ivith other diffuse tumors that in\’olve the 
meninges. These include diffuse tumors of 
gliomatosis, carcinomatosis, metastatic sar- 
comatosis, i^rimary and metastatic tumors of 
melanomatosis, and primary sarcomas, either 
perivascular or possibly originating in a 
meningioma, with diffuse meningeal spread. 
Of the diffuse tumors of gliomatosis, the 
medulloblastoma is most apt to present 
difliculties in differential diagnosis. The 
other gliomas are usually readily differenti- 
ated by study of the c)'tology, aided by 
Mallory’s stain, by means of phosphotung- 
stic acid-hematoxylin and by sih'er reticulin 
impregnations. None of these gliomas pro- 
duce reticulin, and ivhen the reticulin pat- 
tern is marked, the stromal cells in the 
tumor are evident and can be readily dis- 
tinguished from the neoplastic cells. The 
differential diagnosis bettveen perivascular 
sarcoma and the primary meningeal tumors 
depends fundamentally on the presence of 
a localized mass in the brain. If a specimen 
of tumor atvay from the mass is removed 


for biopsy in a case of perivascular sarcoma, 
the differential diagnosis cannot be made! 

In metastatic sarcomatosis and carcinoma- 
tosis, the primary lesion is usually clinicallv 
obvious or is found at necropsy. Carcinoma- 
tosis can usually be diagnosed by cytolog\’. 

In primary melanomatosis and metastatic 
melanomatosis, the cells can be differenti- 
ated from the cells of meningeal meningio- 
matosis by demonstrating the melanin pitr. 
ment, which may be e\ident only bv the 
dopa reaction or with the use of Becker's 
silver method. 

Terminology 

Since the discussion concerning the ori- 
gin of the meninges is still active, it mav 
be reell to retain the noncommittal term 
“meningioma” as the generic term for the 
entire group of tumors primary in the 
meninges, Acith the added connotation of 
a benign solitary tumor. For tlie more 
rapidly gi-oreing counterpart that is more 
ajrt to recur, the term “malignant menin- 
gioma of meningothelial or fibroblastic 
type” may be used. For the multiple discrete 
tumors arising from the meninges, the 
term “multiple meningiomas, nieningo- 
thelial or fibroblastic type” could be em- 
ployed. For the diffuse tumors arising from 
the meninges the follorving terminology is 
suggested: benign or malignant diffuse ^ 
meningiomatosis, of meningothelial, mixed, 
or fibroblastic type. 

SUMM.-\RY 

"We have presented four cases of diffuse 
meningeal meningiomatosis. Evidence sup- 
ports the fact that there are two types of 
cells in the meninges. In ttco of our cases, 
tumors appear to ham arisen from menin- 
gothelial cells, one from fibroblasts, and 
one of mixed type from both meningo- 
thelial cells and fibroblasts. This suggests 
that both elements of the meninges may 
undergo diffuse neoplasia. Our cases weie ^ 
of children or young adults, as have been 
most cases reported in the literatuie. 
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SOLITARY FIBROUS MESOTHELIOMA 
OF THE PERITONEUM 

Arthur Purdy Stout, m.d. 


In 1942, the writer in collaboration with 
Murray published a case report of a malig- 
nant pleural tumor that we elected to call 
a mesothelioma because, when explained 
in vitro, the tumor cells displayed the char- 
acteristics of mesothelium. The tumor did 
not have the classical appearance of the 
diffuse mesotheliomas but was composed of 
spindle-shaped cells, tvas stqDplied -with 
many reticulin fibers bettveen the cells, and 
was quite vascular. Since that time, sixteen 
cases of solitary mesothelioma of the pleura 
have come to my attention, and eight of 
these that are well documented have been 
included in a paper by the tvriter and 
Himadi.3 

These pleural tumors manifest themselves 
both in benign and malignant guise. The 
benign gro-wths are sharply circumscribed, 
IDi'ojcct outward into the pleural cavity, and 
are either j^edunculated or indent the lung 
or tissues of the chest wall. They grow 
slotvly and may reach a t'ery large size 
before being discovered. The malignant 
tumors are also circumscribed but are not 
pedunculated, and although they have a 
broad attachment to the pleura, are buried 
in the substance of the lung or chest wall. 
They are grossly circumscribed but actually 
infiltrate. Microscopically, the benign tu- 
mors have a characteristic appearance that 
is easy to recognize but hard to describe 
because in each case it is so varied. The type 
cell is spindle-shaped and imitates the ap- 
pearance of a fibroblast. A great many thick 
and thin connective-tissue fibers are formed, 
but the number and thickness of these vary 
absolutely in all parts of the grotvth in 
such a fashion that it is impossible to select 
any one field as characteristic. Moreover, 
the grotvth varies absolutely in degree of 
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vascularity and in viability in different 
areas, hence, one may expect to find no 
uniformity of these features. The spindle- 
shaped cells always have a differentiated as- 
pect, so that no matter how bizarre their 
arrangement, the individual units taken b\ 
themselves do not impress one as anaplastic 
or malignant, as indeed they are not. 

The malignant tumors are much more 
cellular, tvith fewer reticulin, and no col- 
lagen, fibers. There is variability in the de- 
gree of vascularity and degree of necrosis in 
different areas of the same tumor, and it is 
this variability chiefly that distinguishes tlie 
tumor from the fibrosarcomas and leiomyo- 
sarcomas with which it could be most casil) 
confused. 

The benign and malignant varieties of 
these pleural tumors have been repeatedh 
reported but almost always under different 
names such as fibroma, fibrosarcoma, fibro- 
sarcoma myxomatodes, myxosarcoma, leio- 
myosarcoma, sarcoma, sarcoma-like tumor, 
giant sarcoma of the pleura, endothelioma, 
and endothelial sarcoma. No one author ap- 
parently sa^v more than two or three of the 
cases, and therefore it never occurred to an\ 
of them that this galaxy of names actually 
had been used to describe a single variet) 
of neoplasm. The writer had the advantage 
of studving a considerable number of these 
tumors together, -which convinced him that 
they formed a single class that differed in 
its bizarre histological aspects from an\ 
tumors in other parts of the body with which 
he was acquainted. There was also the for- 
tunate observation of Mun'ay on one of 
them that grew mesothelial cells in an ex- 
plant. Dr. Afurray’s interpretation per- 
suaded him that the whole group could be 
regarded as mesothelial derivatives and as 
examples of the vei'satility' of the nicso- 
thelial cell, -which Afaximow had shown, as 
long ago as 1927, was capable of acting as a 
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fibroblast when explanted in vitro. The 
term “mesothelioma of the pleura,” which 
was used by Stout and Murray in 1942, was 
therefore retained in the more recent paper 
by Stout and Himadi. The descriptive ad- 
jective "localized,” while accurate, did not 
seem quite so arresting as “solitaiy” and 
was therefore subordinated to the latter. 

These observations were vei-)’ satisfactory 
as far as the pleural tumors were concerned, 
but the writer felt it was very peculiar that 
no similar tumors had been desmbed as 
arising from the other mesothelial mem- 
branes, namely, the pericardium and peri- 
toneum. It was therefore with a sense of 
lively satisfaction that he came across the 
case reported hereivith, -which exactly re- 
sembles the benign pleural mesotheliomas 
not only in its clinical characteristics but 
in its gloss and microscopic appearance. 

Case Report 

Histoiy. F. C., a 68-year-old American 
man of Italian parentage, was apparently 
perfectly well until tivo or three months 
before admission to the Presbyterian Hos- 
pital, April 4, 1947, when, without known 
cause, he began to lose iveight. His appetite 
was good until one week before admission. 
At that time, his family noticed that he had 
become disoriented and his speech slurred. 
His condition deteriorated rapidly, and 
three days before admission he was found 
collapsed in the bathroom. "iVhen admitted, 
he -iras unresponsive and no satisfactoiw ex- 
planation of his condition was found. 

The hemogram iras normal; the erythro- 
cyte sedimentation rate, 21 mm. per hour; 
Kline reaction, negative; urea nitrogen, 9 
mg.; serum amylase, 35 units (Myers and 
Killian). The urine showed a trace of al- 
bumin. The stool was guiac negative. The 
spinal fluid shoired proteins, 46 mg.; sugar, 
57 mg. 

The abdomen was protuberant, and a 
large firm mass was palpated in the right 
upper quadrant and epigastrium. It moved 
trith respiration and did not pulsate. A 
roentgenogram of the chest showed a shadow 
in the right lower lung field suggesting 
calcification of the pleura and a little calci- 
fication of the pleura at the left apex. Other- 
wise the lung fields were clear. There was 
some calcification of the aortic knob. 

The patient improved with rest in bed 



Fig. 1. Pitotograjjh of the tumor, showing 
the serosal covered, knobby surface. 


and became clearer mentally. It was sus- 
pected he had a cancer and e.xploration to 
find out iras determined upon. 

Operation. This was carried out by R. G. 
Schullinger on May 26, 1947. The mass 
pro^•ed to be a large, roughly ovate, en- 
capsulated tumor about the size of a large 
gi-apefruit. It was rubber)- and its surface 
nodular. There were many large vessels in 
the capsule. It seemed to arise just mesial 
and inferior to the proximal duodenum but 
without connection to it or to the pancreas. 
The tumor pushed foncard between the 
distal portion of the greater curvature of 
the stomach and the transverse colon, thus 
stretching and pushing fonvard the gastro- 
colic omentum. After dividing the gastro- 
colic omentum, the tumor teas easily freed; 
its attachment to the retroperitoneum cut 
after its nutrient vessels were clamped, cut, 
and transfixed; and the entire tumor re- 
moved intact. 

The patient made an excellent recovery 
and left the hospital June 5, 1947, ten days 
after operation. His physician, Terence L. 
T)son, reports, April 13, 1950, that there is 
no evidence of recurrence nearly three years 
after operation. 

Gjoss Specimen. The resected mass meas- 
ured 14x16x9 cm. and treighed 1168 gm. 
The surface -was covered tvith peritoneum 
containing large veins except at the clamped 
pedicle. Several knobs projected from the 
surface. IFhen bisected, it was solid and of 
a yelloirish-gray color. The tumor tissue 
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Fig. 2. The tumor bisected, showing the variations of density and degree of 
preservation. 


ivas fibrous but friable, with areas of cleav- 
age repiesenting degeneration. In some 
areas, there ^\’ele quite large vessels within 
the tumor. One of the jarojecting knobs 
■was hard, fibious, and paitly calcified. 

The tumor was fixed in Bouin solution, 
alcohol, formalin, chloralhydrate, and Zen- 
ker’s fluid. Tissues were stained in hema- 
toxylin and eosin, hlasson’s trichrome stain, 
impregnated by the Cajal method, stained 
for glycogen, and with Scharlach R. (Figs. 
1 , 2 ). 

Microscopic Description. The dominant 
cell in this tumor had a spindle shape, with 
a correspondingly elongated nucleus devoid 
of laige nucleoli and showing only occa- 
sional mitoses. The cell cytoplasm, best seen 
with Masson’s trichrome stain, contained no 
fibrils or granules. The cytoplasm was 
faintly acidophilic and tended to appear in 
discontinuous masses of nondescript aspect. 
These cells were accompanied by connective- 
tissue fibers of varying thickness. In places, 
these had contracted so that cells and fibers 
appeared to run in i\'a\’y bands. Unlike the 
majority of spindle-cell tumors and fibro- 
blastic ones in particular, these bands of 


cells and fibers did not interlace or form an) 
other definite pattern but ran vaguely and 
at haphazard, so that they did not appear 
to have any definite beginning or end. The 
picture was further confused by the inaiked 
variations in the thickness of the fibeis that 
sometimes dominated the pictme to the 
exclusion of almost all cells and elsewheie, 
often close by, almost completely faded out 
of the jjictme. These areas sometimes weie 
distinguished by focal degeneration, hemor- 
rhage, or both. Blood vessels ■were equally 
capricious in frequency and size. Thus the 
impression tvas gained of a fibious giowth 
the characteristics of ■which \vere its com- 
jslete lack of any definite giowth pattein 
and its variability. These fea tines aie so 
striking as to make it easily recognizable 
once it has been seen. The various special 
techniques employed all gave negative ic- 
sults. No axis cylinders were found in the 
Cajal impregnations, almost no glycogen 
ivas present, and the only lipoid v’as in 
degenerate cells. (Figs. 3, 4, 5, 6.) 

Discussion 

The primary tumors of the mesothelimn 
of the pleura, pericardium, and peritoneum 
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are quite confusing because of the different 
aspects that they may assume. Three dif- 
ferent varieties have been described: 

L The diffuse, spreading, malignaiil 
groivths that are characterized by the forma- 
tion of tubes lined by swollen anaplastic 
mesothelial cells that secrete hyaluronic 
acid. These tumors spread widely and 
thicken the pleura or peritoneum without 
deep penetration and almost never metasta- 
size. They are rare tumors and since meta- 
static carcinoma can sometimes behave in 
the same fashion, probably not all tumors 
reported as diffuse mesotheliomas are such. 
They are more common in the peritoneum 
than in the pleura or pericardium. In the 
Laborator)' of Surgical Pathology of Colum- 
bia University, there are sixteen in the 
peritoneum, tvhereas only ttvo cases have 
been recorded in the pleura and two in the 
pericardium. The existence of this tumor 
and its origin from mesothelial cells is rec- 
ognized by almost everyone. 

2. The benign mesotheliomas of the male 
and female genital tracts. These are small 
nodules composed of tubules lined by cells 
that sea'ete a mucoid substance. They have 
been obsciwed in the epididymis, cord, 
round ligament, uterine tube, canal of 
Nuck, and serosal surface of the uterus. 
They have not been described in the upper 
part of the peritoneal membrane, nor in the 
pleura or pericardium. The writer agrees 
with Masson, Riopelle, and Simard, and 
with Evans, that they are benign mesothelial 
neoplasms; but there are many who dis- 
agree, notably Golden and Ash who call 
them adenomatoid tumors, and others who 
haie suggested that they are real adenomas, 
adenomyomas, or lymphangiomas. 

3. The benign and malignant solitaiy 
fibrous mesotheliomas that heretofore have 
been recorded only in the pleura. 'With the 
present case, the possibility of their occur- 
rence in the peritoneum has been shown. 

The opinion here expressed, that these 
last should be considered as tumors derived 
from mesothelial cells and therefore deserve 
the name mesothelioma, no doubt will en- 
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counter resistance because they differ so 
markedly from the generally accepted con- 
ception of a mesothelial tumor. The writer 
realizes that the basis for this hypothesis 
does not rest upon a solid scientific founda- 
tion, for it has not been possible to culture 
any of the other tumors to see if they would 
show the same characteristics in vitro as 
were demonstrated by the cells of the only 
case explanted. He does feel convinced that, 
tvhatever the cellular origin, these tumors 
form a coherent group and deserve to be 
called by the same name, so that they ma) 
be recognized when encountered, and larger 
numbers of them collected for the purpose 
of learning more about their characteristics 
and behavior. 

Summary 

\ tumor of the peritoneum has been de- 
scribed that exactly resembles similar tu- 
mors in the pleura called originally, by 
Stout and Murray, localized mesotheliomas, 
and by Stout and Himadi, solitaiy (local- 
ized) mesotheliomas. It is an example of 
the benign variant of that group of tumors 
and is an encapsulated fibrous tumor differ- 
ing in its growth pattern from all other 
fibious tumors in regions other than the 
mesothelial membranes. Since it differs 
markedly from the benign tumors called 
mesothelioma by Masson, Riopelle, and 
Simard, and by Evans, it seems wise to add 
the adjective fibrous to its name in order 
more specifically to identify it. 
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EMBRYONAL RHABDOMYOSARCOMA OF THE HEAD AND 
NECK IN CHILDREN AND ADOLESCENTS 

G. Dorr Stobbe, and Harold W . Dargeox, ^t.D. 


s 

k^ARCOMA botryoidcs in female infants 
and its analogue, the sarcoma developing 
in the vicinity of the bladder base and pros- 
tate in male infants, are well known to 
pathologists and clinicians alike. The pro- 
nounced tendency totvard the appearance 
of embryonal striated tmisclc in these tu- 
mors has led to their designation as enibry- 
onai rhabdomyosarcoma, although the oc- 
currence of other mesenchymal elements 
may justify the terms “mixed mesenchymal 
tumor” or “mesenchymoma.” The former 
of these is probably not to be preferred be- 
cause of its more recent employment to 
designate the complex endometrial tumors 
of the uterus in the adult, tumors different 
histologically, histogenetically, and bchav- 
ioristically. 

The fact that a similar group of tumors 
(characteristically containing a large embry- 
onal striated-muscle constituent) occurs in 
the head-and-neck area in early infancy and 
up through adolescence appears to be less 
well knotvn, to judge by the confusion in 
the diagnoses made on the tumors received 
by the Children’s Tumor Registi^. These 
lesions are confused -with neuroblastoma 
and even tvith lymphosarcoma. The pur- 
pose of this paper is to call attention once 
more to the existence of this group of em- 
bryonal rhabdomyosarcomas arising for the 
most part in the orbital, facial, and cervical 
musculature. These tumors, unfortunately, 
are rarely recognized early in their clinical 
course, often misdiagnosed pathologically, 
for the most part lethal in outcome yet not 
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entirely so, hence offer some hope of cure 
with earlier and better diagnosis. 

Fifteen such cases have appeared in the 
IMcmorial Hospital files during the pa.st 
seventeen and one-half years. Not all were 
treated in this ho.spital. In Table 1, the 
cases and pertinent data arc listed. 

Pathology 

Gloss Morbid Anatomy. The gross ap- 
pearance of the tumor varies. The tumoi 
arises within muscle and grows by expan- 
sion and infiltration. It seems that expan.silc 
grotvth occurs, but in this rapidly grotring 
embryonal type, infiltrative, destructive 
growth predominates. ^Vhcn tumor is first 
encountered, the usual size varies from 1 to 
3 cm. in greatest dimension, in advanced 
cases, it may reach almost any proportion. 
Smaller lesions arc oval, spherical, or elon- 
gated. If the tumor is in the center of a 
muscle, for example, an cxtraocular muscle 
of the orbit, the involved muscle, trhich is 
usually on the nasal side, is distended: if 
it occurs in the periphery of a muscle, as in 
the neck, the growth is longitudinal along 
the intermuscular septa. The slightly ele- 
vated cut surface of the tumor may give an 
appearance suggestive of circumscri])tion or 
encapsulation but this is an illusion, and 
tumor, trhen seen histologically, actnalh 
will be found to extend beyond its appaicnt 
edge. The color may be white, or pcarl-gi.iy 
and opaque, reddish-pink or red, dc])cnding 
upon the blood content. The tumor may be 
cither firm, rubbery, or soft, since the con- 
sistency -will \ary rvith the amount of colla- 
gen. The presence of poorly demarcated, 
soft, ycllou’ regions, or cysts, is the result of 
degeneration or necrosis. In the palate or 
nasopharynx, the mucosa overlying the 
tumor is bulging, and usually there is a 
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poorly defined ulcer with a granular base 
or a fungating granular mass. 

Microscopic Description. The embry- 
onal or immature rhabdomyosarcoma has 
characteristics that may differ in various re- 
gions. The predominant cell is a tvell-de- 
fined, short, spindle cell. The nucleus, rich 
in chromatin, is elongated, trith narrow or 
pointed ends, and is situated near the mid- 
dle of the cell. The oxyphilic cytojilasm is 
homogeneous or granular and sometimes 
vacuolated. These cells form parallel, or 
anastomosing, and interlacing bands, at 
times forming a syncytial pattern. Associ- 
ated with the spindle cells in various jjro- 
portions are round cells of various types. 
One kind has a round, hyperchromatic nu- 
cleus about the size of a lymphocyte, sur- 
rounded by little or no cytojjlasm. Another 
has an oval, or polygonal, vesicular nucleus 
surrounded by granular cytoplasm. The 
third type is variable and usually has a 
round, pyknotic, dark nucleus surrounded 
by homogeneous acidophilic cytoplasm. 
This last cell may assume a rectangular 
shape tvith frayed ends. Giant cells are com- 
mon in adult rhabdomyosarcomas but arc 
rarely encountered in the embryonal type. 
^Vhen seen, they are usually oval or slightly 
elongated cells tvith several overlapping, 
distinct nuclei that have deeply staining, 
evenly distributed chromatin: the cytoplasm 
is fibrillar. Another type is a large, oval cell 
having a large, oval, hyperchromatic nu- 
cleus and little granular cytoplasm. 

When longitudinal fibrils are present, 
they are in the spindle-shaped cells. Occa- 
sionally, a fetv cross striations are seen in 
hemotoxylin-and-eosin or, better, in phos- 
photungstic acid-hemotoxylin preparations, 
but such striations are only located after a 
prolonged search. They appear as fine black 
lines or dots in a phosphotungstic acid- 
hemotoxylin preparation. They are not 
present throughout the length of the fibrils 
but are located at intervals, and then they 
may not trat'erse the tridth of the cell. In 
cells Avithout rvell-defined longitudinal fi- 
brils, there are less well-defined fibrils that 


exhibit a finely matted aiipearancc. The 
cells containing fibrils may be regarded as 
having attained some maturity. Mitotic fw- 
tires, atypical as rvell as normal, appear bin 
are not a notable feature. 

The stroma contains collagen in various 
amounts among the cells, as demonstrated 
by the trichrome stain. The vascularitv ol 
the tumors is scanty and in no tvay char- 
acteristic. Atgyrophile fibrils surround 
bundles of spindle-shaped cells or arc inter- 
spersed among them. 

The main difference between the more 
mature type and the embryonal is the prom- 
inence of cross striations in the mature, and 
paucity or absence in the more embryonal. 
Also, more anaplastic spindle cells and 
round cells are present in the embryonal 
type. Giant cells are prominent in the ma- 
ture type, and the cells in general are larger. 

CuNicAL Material 

Incidence. Fifteen patients with embry- 
onal rhabdomyosarcoma tvere seen and/or 
treated at Memorial Hospital from July. 
1931, through December, 1949. The mean 
age teas 6.1 years. The youngest teas 16 
months; the oldest, 16 years. There iverc 
six patients, 0 to 4 years; seven patients. 5 
to 9 years; one patient, 10 to 14 years; and 
one patient, older than 15 yeai's. There were 
seven boys and eight girls: all tvere tvliitc. 
In two instances (cases 12 and 15), there teas 
a history of trauma, but the trauma seemed 
to be the initiating reason for scrutinizing 
the resrion of tumor rather than the cause. 

O 

There tvas no known history of cancer in 
the families of these patients for two prev- 
ious generations. 

Site. The site of tumor in the fifteen 
patients Avas as folloAVs: orbit and region of 
internal canthus, four cases; tonsil and soft 
palate, four; mastoid and internal ear, tAVo: 
region of parotid, zygoma, temporal, and 
neck regions, five. 

Duration of Disease. The mean interval 
from the onset of s) mptoms to time of treat- 
ment Avas three and a half months. The 
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shortest interval was about two and a half 
weeks (case 7); tlie longest was eight months 
(case 14). The mean sunival time from on- 
set of symptoms to death in eleven patients 
was one year and five months, with extremes 
of four months (case 7) and three years, nine 
months (case 6), Of the four living patients, 
two (cases 3 and 13) have survived tvithout 
apparent ttimor tivelve years and seven 
months, and fourteen years and six months 
respectively, after onset. These are probable 
cures. Two patients (cases 4 and 9) are alive 
with tumor twelve and seven months respec- 
tively, after onset. 

Clinical Findings. The first complaint 
of each of the fifteen patients was tumor, 
irrespective of whether the disease was de- 
tected in the region of the eye, nasopharynx, 
ear, side of face, or neck. Hyperemia and 
heat tvere present and there was pain if the 
tumor involved a neiwe. The overlying skin 
exhibited dilated veins. Depending on the 
site, pressure caused divergence of an eye, 
abnormal phonation, dysphagia, cough, 
aural discharge, and deviation of the jaw. 
The rapidity of the expansile and infiltra- 
tive growth increased the severity of com- 
plaints, and ultimately there ■were manifes- 
tations of cerebral involvement. \Vhen me- 
- , tastases Avere present, symptoms relative to 
9 the organs involved existed. 

The first general symptom observed tvas 
a slight elevation of temperature, Avhich was 
due, in most instances, to secondary infec- 
tion subsequent to ulceration. Usually 
there tvas slight leukocytosis, but the hemo- 
globin Avas not altered until late in the dis- 
ease Avhen there Avas cachexia. 

Spread of Tumor. Extensions and/or 
metastases of the disease Avere A'erified by 
one or a combination of methods, roentgen- 
ography, operation, or autopsy in fifteen 
patients. 

In six patients that Avere e.xamined post- 
mortem, there Avas local spread only in 
three (cases 1, 5, and 6), local spread and 
metastasis in three (cases 7, 8, and 10). By 
roentgenographic examination alone, local 
spread and metastasis Avere demonstrated in 
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tAVO (cases 2 and 14); these patients died six 
and three months, respectiA'ely, after treat- 
ment. Local spread but no metastasis Avas 
shoAvn by roentgenograms in cases 11, 12, 
and 15, and death ensued eight months, tAvo 
months, and six Aveeks, after the last treat- 
ment. 

In patients Avho are aliA’e, metastasis to a 
cervical lymph node associated Avith sec- 
ondary inA'oh'ement of the left parotid 
(case 9) Avas located in the surgical speci- 
men after a radical neck dissection. Case 4 
is ali\'e Avith local disease in the left side of 
the neck. She also has tuberculous lympha- 
denitis in this same site. Cases 3 and 13 are 
aliA'e after treatment Avithout apparent dis- 
ease lAvelve years and four months, and 
elcA-en years and six months, respectiAcly. 

Thus, of fifteen cases, there Avas local 
spread in eleACn patients and also distant 
metastasis in fiA-e of these eleA'en. Regional 
metastasis Avas present in one patient Av’ho 
is alive Avithout local recurrence. Three 
other patients are living, one Avith local 
disease and ttvo Avithout clinical evidence 
of disease. 

Local extension of tumor is exemplified 
in patients representing cases 1, 5, and 6 
that Avere examined postmortem. In case 1, 
the embr^'onal rhabdomyosarcoma in the 
region of the left parotid extended into the 
hard and soft palate, destroyed the left an- 
trum and Aving of the left sphenoid, and 
entered the cranial cavity. In case 5, there 
Avas tumor in the left temporal muscle Avith 
extension into the left anterior and middle 
cranial fossae accompanied by extensiA’e 
destruction of bone, optic chiasma, and 
pituitary', and involvement of the left 
frontal and temporal lobes. In case 6, the 
tumor, arising in the left orbit, extended 
into the left frontal lobe, left nares, and left 
antrum, 

Metastases Avere demonstrable in six pa- 
tients (cases 2, 7, 8, 9, 10, and 14). The sites 
Avere: lungs, four; pleura, three; mediastinal 
lymph nodes, three; OA-aries, tAvo; vertebral 
column, tAvo; and peritoneum, peh'is, fe- 
murs, kidney, uterus, pancreas, thyroid, and 
brain, one each. In one instance (case 9), 
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Fig. 5. Case 1. 

Fig. 6. Case 1. 
Im. X 1200.) 


Tumo) showing lound and spindle cells. (H. & E. X 210.) 
Denwnstiation of cioss siiiations. (Phosphotnngstic acid-hcinoloxy- 
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Fig. 7. Case ■/. Primary tumor of the left tonsil, after radium and roentgen-ray 
therapy, showing shoU spindle cells. (H. ir E. y. 240.) 

Fig, 8. Case 7. Metastatic tumor of lung (autopsy), showing tound cells with polyg- 
onal, x’csicular nuclei and hyperchromatic nuclei. (H. 6- E. x 1100.) 



CANCER September 1950 


834] 

there ^vas involvement of a regional cervical 
lymph node and the parotid gland. Thus, 
distant metastases by both vascular and 
lymphatic routes Avere observed. Involve- 
ment of regional lymph nodes tvas rare. The 
secondary lesions did not differ from the 
primaiy. Where regional lymph nodes Avere 
palpable, except in case 9, infection, specific 
or nonspecific, was the pathological finding 
rather than tumor. 

Recurrence. Recurrence of these tumors 
following local excision, radium, or deep 
roentgen-ray therapy, is a prominent fea- 
ture. The tumor is present in the scar and 
often appears to be in multiple foci. In thir- 
teen of this series of fifteen cases, the tumor 
recurred from nvo tveeks to one year after 
treatment. The majority of recurrences 
were manifested in about three months. The 
earliest recurrence (case 7) tvas in trvo 
weeks; the latest (case 15) was one year. 
Because of j^ersistent recurrence and spread 
of embryonal rhabdomyosarcoma, the prog- 
nosis is usually bad. However, undue pessi- 
mism is not always warranted. Two chil- 
dren in this series have lived without ap- 
parent recurrence for more than eleven 
years following therapy. 

Case Reports 

Case 3. A white boy, aged 6i/^ years, 
complained of a tender, hyperemic eye, 
which was treated with boric acid soaks. In 
one week, the lids -were swollen so as to 
obliterate the palpebral fissure. Following 
a biopsy three weeks later, an exenteration 
of the orbit was done and a round mass was 
found in the nasal side of the orbit. One 
month postoperative!)', deep roentgen-ray 
therapy was started at Memorial Hospital 
and continued for seventy days, the total 
dosage being 9000 r. This patient is ap- 
parently free of disease twelve years and 
four months after the last treatment. The 
total survival time is twelve years and seven 
months. 

Case 13. A white girl, aged 9 years, had 
a small tumor in the soft palate above the 
right tonsil, tvhich tvas disco^'ered by her 
mother. About a month later, after biopsy, 
radium was inserted, and the tumor disap- 
peared within four weeks. After three 


weeks, there u-as a recurrence and radiui, 
was used again. There rvere three more rc 
currences. Further therapy else^^•hcrc aiK 
at Memorial Hospital consisted of two nior 
biopsies, three local excisions, four separat 
series of treatments ivith preoperative deei 
roentgen-ray therapy to the neck and di 
rectly over the tumor, and three more uial 
with radium. The duration of treatmen 
tyas three years and eight months. The iia 
tient is well and free of apparent tumo; 
eleven )'ears and six months after the las 
radium treatment, and the over-all survisa 
time is fourteen years and six months. 

Treatment 

Different methods and combination ol 
methods have been employed in iveaimeni 
of this tumor. These are shown in Table 1. 
Surgery alone was used in fwo patients 
(cases 5 and 9); deep roentgen-ray therap) 
alone, in four patients (cases 10, 11, 14, and 
15); surgeiy and postoperative deep roent- 
gen-ray therapy, in two patients (cases 3 and 
8). One patient (case 8) also received 2, 6- 
diaminopurine hydrochloride terminally. 
Surgery, postoperative deep roentgen-ray 
therapy, and postoperatis-e radium leere 
employed in four patients (cases 1, 2, 6, and 
12). Folic acid ivas given temiinally to one 
patient (case 1) without effect. Surgery, pre- 
and postoperative radium, and preoperative 
deep roentgen-ray therapy were used in one 
patient (case 13); surgery, preoperative deep 
roentgen-ray therapy, and postoperative 
radium in one patient (case 7); surgery, 
pre- and postoperati\’e deep roentgen-ray 
therapy, and preoperatii’e radium in one 
patient (case 4). 

It should be noted that the two patients 
ivho lived longer than eleven years after the 
last treatment (cases 3 and 13) were the 
recipients of radical and aggrcssi\'e treat- 
ment. After biopsy, one patient (case 3) 
had an exenteration of the right orbit with- 
in three weeks of onset of symptoms. One 
month later, he received deep roentgen-ray 
therapy (9000 r) to the right orbit o\er a 
period of seventy days. The other patient 
(case 13) had an excision and pathological 
examination of the tumor in the soft 
palate within six weeks after discovery of 
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Fig 9 Case 10 Piimaiy lumoi of the angle of left jaw (autopsy), after roentgen- 
lay theiapy. (H ir E. y.1100 ) 

Fig. 10 Case 10. Tinno) shoiuing vauety of cells. (H. ir E. y.240.) 
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the tumor. Over a period of three years and Summ.ary 


eight months, she had several more exci- 
sions and numerous treatments ivith radium 
and roentgen rays, as indicated before. 
Early in 1948, a hasal-cell carcinoma de- 
veloped in the irradiated area of the left 
neck. It tvas hiojased and destroyed by 
fulguration at another institution. 

lA'^ide excision should be the first form of 
treatment after the diagnosis is proved by 
biopsy. The margin of clearance should be 
determined microscopically. In view of the 
strong tendency to recurrence because of 
inadequate removal, frequent postoperative 
examination is necessary. If there is recur- 
rence, excision and ^postoperative radium 
or roentgen-ray therajay is mandatory. If 
there is involvement of regional lymph 
nodes by tumor, they may be removed pro- 
viding there is no other metastasis. In view 
of the fact that the last recurrent lesion in 
the 23alate of one patient (case IS) has not 
recurred in more than elet'en years after 
insertion of radium seeds, it appears that 
radium and/or deep roentgen-ray therajpy 
is sometimes effective in the treatment of 
small recurrent lesions. 

Treatment has a better chance to effect 
a cure if the diagnosis is made earl)'. There- 
fore, periodic e.xamination for tumor is 
necessary especially in children between the 
ages of 1 and 6 years, as stated by Rosen- 
blum. Children in this age group do not 
receive the necessary periodic examina- 
tions, except in large communities where 
nursery schools are in operation. It is dur- 
ing the first five )’ears that the largest num- 
ber of deaths occur from both leukemia 
and other cancer.^ According to Kenney, 
all tumors in children should be regarded 
■with susjpicion, widely excised, and ex- 
amined pathologically. 


Fifteen cases of embryonal rhabdomyo- 
sarcoma in the records of Memorial Hos- 
pital during the last seventeen and one-half 
years ^rere rep-ieAved. The mean age of die 
patients affected was 6.1 years. The mean 
survival time in thirteen {patients from the 
onset of the symptoms to death was one 
year and five months. Two patients are 
alive and clinically free of disease for more 
than eleven years after treatment. 

The first complaint rvas tumor. Later, 
{pressure produced symjptoms and signs rela- 
tive to the anatomical site. 

The embryonal rhabdomyosarcoma 
spreads by infiltration and metastasis. The 
distant metastases are spread via blood and 
lymph routes. Regional lynqph nodes are 
rarely invoh’ed. Microscojpically, the pre- 
dominant cell is a short spindle cell that 
forms anastomosing and interlacing bands, 
at times forming a syncytial pattern. Cross 
striations are found tvith difficulty. Asso- 
ciated with the spindle cells in various pro- 
portions are round cells of several types, 
and giant cells. 

The tumor has a great tendency to recur 
locally. If treatment is to be effective, it 
must be done early, and there must be rvide 
excision of the tumor -with sacrifice of 
surrounding healthy tissue. Roentgen-ray 
and radium therapy are of value as an 
adjunct to surgery. Periodic examination 
of children and diagnosis by biopsy of any 
susjpicious lesion are advocated. 
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PRIMARY CARCINOMA OF THE LIVER WITH 
EXTENSIVE SKELETAL METASTASIS AND 
PANMYELOPHTHISIS 

Oscar Auerbach, m.d., and Sidney Trubowitz, m.d. 


A 

xXLTHOUGH it is common experience 
that widespread metastatic involvement of 
the bone marrow from a primary carcinoma 
of the prostate, breast, stomach, kidney, thy- 
roid, or other tumor that metastasizes 
freely to bone can produce a myelophthisis, 
such sequence of events in the case of a 
primary hepatoma is extremely rare and, so 
far as can be ascertained from the litera- 
ture, has not been reported to date. Hoyne 
and Kernohan report but thirty-one in- 
stances of primary malignant tumor of the 
liver in 16,903 necropsies, an incidence of 
0.19 per cent. Charache, after an extensive 
review of the literature on primary' hepa- 
toma, found but eighteen instances of bone 
metastases, an incidence of 1.6 per cent of 
all cases of primary carcinoma of the liver. 
Because of the unusual and rare occuiTence 
of widespread bone metastases from a pri- 
mary carcinoma of the lit er of sufficient de- 
gree to produce a severe panmyelophthisis 
and hemorrhage, tve tv’ish to report the fol- 
lowing case. 

Case Report 

A ‘19-year-old tvhite man -was transfeiTed 
to Halloran Veterans -Administration Hos- 
pital from another institution with the 
tentative diagnosis of acute aleukemic 
leukemia. The patient’s illness apparently 
began in December, 1946, with a nonpro- 
ductive cough. Except for a short period of 
illness in 1942, at which time he was told 
that he had a “stomach ulcer,’’ the patient 
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had been in e.xcellent health and had 
worked unintemiptedly for many years as 
a plumber. AVhen he tvas first seen by his 
physician for his cough, he tv’as told that 
he "had “bronchitis” for which aspirin and 
codeine were prescribed. His cough persisted 
for about one month and then disappeared. 
He felt relatively well until February', 1947, 
when he began to experience severe pain 
in his back, radiating to both shoulders. 
In March, 1947, a few teeth were extracted, 
and procaine hydrochloride was injected 
on either side of his spine with some relief 
of pain. However, because of progressive 
weakness, weight loss, and dyspnea that 
had come on more or less insidiously, the 
patient was unable to return to work. His 
family had noted that he had become quite 
pale, and it was only on their insistence 
that he was hospitalized on March 24, 1947. 

On admission, the patient was found to 
be febrile, running a septic type of fever 
from 101° to 103° F. The back pain dis- 
appeared spontaneously, and this complaint 
was now replaced by severe epistaxis. 
Roentgenological examination of the chest, 
lower back, right femur, and left humerus 
revealed no abnormalities. Further studies, 
including barium enema, intravenous py- 
elogram, and a gastrointestinal roentgeno- 
graphic series were all normal. Routine 
hematological studies demonstrated the 
presence of a moderate hypochromic ane- 
mia and a slight leukocytosis. The patient 
was treated with penicillin and blood trans- 
fusions, which had little effect on his con- 
dition. He became progressively' worse, lost 
30 pounds of weight, and suffered e.xtreme 
weakness and dyspnea. On April 4, 1947, he 
was transferred to Halloran Veterans Ad- 
ministration Hospital. 

On admission, the patient was found to 
be acutely and critically ill. He was very- 
pale, moderately dyspneic, and weak. He 
was well oriented and highlv co-operative. 
His temperature was 102° F.; pulse, 115; 
and respirations, twenty-five per minute. 
•All mucous membranes were pale, and there 
was a slight icteric tint to his sclerae. The 
nares were filled witli dry blood; the tongue 
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was covered with brown sordes, and a bleed- 
ing ulceration was seen at its tip. There 
was no lyraphadenopathy. The lungs were 
clear throughout. The heart was not en- 
larged; the blood pressure on the left was 
146/98 and on the right 128/80; the rhythm 
was regular; the heart tones, poor. A soft 
systolic murmur that was not transmitted 
was audible at the apex. There were two 
ecchymotic areas about 1 inch in diameter 
below the nipples. These were the sites of 
biopsies performed at the other hospital, 
and later proved to be lipomas. The liver 
was palpated about 2 cm. below the costal 
margin; it was firm, nontender, and 
smooth. The spleen was not palpated. The 
prostate was normal. No bone pain was 
elicited. 

The clinical impression was directed 
toward the possibilities of a malignant 
lymphoma, multiple myeloma, or leukemia. 
The patient -ivas, ho^vever, too ill to move 
to the roentgen-ray laboratory and no fur- 
ther roentgenological investigations could 
be carried out. The laboratory findings 
were; urea nitrogen, 42 mg.; glucose, 112 
mg.; blood chlorides, 502 mg.; total pro- 
teins, 5.5 gm. The urine was negative ex- 
cept for a fetv pus cells. Tests for Bence 
Jones protein in the urine were negative. 
Of major interest ivere the hematological 
studies (Table 1). 

The patient’s temperature was elevated 
during the entire hospital stay, ranging 
about 102° F. during the first few days and 
rising to about 105° F. terminally. He de- 
veloped large ecchymoses at all venipunc- 
ture points and in dependent portions of 
the body. Because of the anemia, fever, 
and bleeding propensity, the patient was 
placed on daily transfusions and penicillin. 
Although the initial platelet count was 
400,000 per cu. mm., within a few days it 
became quite apparent on the blood smear 
that the platelets were disappearing. Two 
sternal aspirations performed at this time 


yielded material identical with the perip], 
era! blood. The reduced erythrocyte kii- 
kocy'te, and platelet count, the presence of 
immature granular and nucleated red blood 
cells in the peripheral blood, and the lack 
of marrow elements in sternal aspirations 
made it apparent that the bone marroiv 
was deficient and replaced. All of the mcdi 
cation that the patient had taken since the 
onset of his illness was reviewed at this 
time, and no drug could be incriminated. 
At no time had there been any exposure to 
any toxic agents. It ivas therefore felt that 
the patient had a myelophthisic anemia 
produced by the replacement of bone mar- 
row by a malignant tumor, probably meta- 
static, the primary source of isdiich could 
not be determined. It was also felt that the 
material obtained from the marroir bi- 
aspiiation indicated a hemorrhagic process 
within the bone. 

The last few days of life ivere character- 
ized by an increase in the bleeding tendency 
shown on admission. The ecchymoses in 
the skin increased in size and number. The 
patient bled into the mucous membranes 
of his mouth and into his bowel as evi- 
denced by the passage of tarry and bright- 
red stools. Terminally, he displayed evi- 
dence of intracranial hemorrhage. Despite 
numerous transfusions, penicillin, and sup- 
portive ^therapy, the patient died on April 
12, 1947, eight days after admission to the 
hospital. 

Autopsy. The body was that of a well- 
developed, corpulent, 50-year-old white 
man. The nares tvere crusted with dry, 
dark-red blood, and scattered over his body 
■jvere numerous blue ecch)’motic zones 
measuring up to 7 cm. in diameter. 

The peritoneal cavity contained a small 
amount of clear, bright-red fluid. 

The liver weighed 2608 gm. It was firm, 
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its capsule smooth and glistening. Beneath 
the capsule were numerous, poorly circum- 
scribed, yellow-white areas. These were 
firm, rubbery, and varied from 1 mm. to 
1.5 cm. in diameter. On cut section, the 
liver had a cloudy appearance and its 
color varied from red to green-brown. 
'iVithin the right lobe of the liver was a 
sharply circumscribed tumor mass measur- 
ing 4.8 X 3.4 cm. It was gray-white in color 
and faintly tinged with bile. Contained 
within the tumor mass were numerous 
small hemorrhages measuring up to 1 mm. 
in diameter. The tumor mass surrounded 
the portal vein and in one area extended 
deeply into the vessel wall. Distal to this 
portion of the vessel was a partially ad- 
herent clot that filled the lumen of the 
vessel. Scattered throughout both lobes of 
the liver were similar, but smaller, gray- 
white areas. 

In the peripancreatic zones, adjacent to 
the aorta, about the iliac arteries, surround- 
ing the renal arteries, and within the 
tracheobronchial zones were numerous 
firm, yellow-brown masses measuring from 
1 to 6 cm. in diameter. One of these in 
the last-named region contained a consider- 
able quantity of dark-red blood clot in its 
central aspects, while its peripheral por- 
tions were composed of yellow-gray tissue 
similar to that found in the other masses. 

The lungs weighed 1936 gm., and con- 
tained within them were yellow beadlike 
nodules along the course of the pulmonary' 
vessels. They measured up to 1 mm. in 
diameter and extended from the hilus of 
the lungs to just beneath the pleurae. The 
peribronchial lymph nodes within the 
hilar aspects of both lungs measured from 
1.5 to 3.5 cm. in diameter and contained 
soft, poorly circumscribed, yellow areas in 
their peripheral portions. In addition, the 
posterior aspects of the lower lobe of the 
right lung contained numerous raised, firm, 
red, granular areas measuring from 5 mm. 
to 1 cm. in diameter. 

The heart weighed 482 gm. Apart from 
the presence of occasional yellow plaques 
tvithin each coronary artery, trhich nar- 


rowed their lumina, the heart was not 
grossly diseased. 

The spleen weighed 325 gm. The organ 
was rubbery in consistency', the capsule 
smooth. Its cut surface was dark red and 
moist. 

Each kidney weighed 295 gm. and 
showed a red-brotrn, slightly granular sur- 
face. On cut section, the cortical striae were 
prominent. Just beneath the calyxes of each 
kidney were several petechial hemorrhages. 

The cortical zones of the adrenals were 
golden yellow in color, the medulla brown 
and mushy. 

The prostate measured 4.5 x 3.2 x 3 cm. 
and contained occasional sharply circum- 
scribed, elevated, yellow-white nodules. 

The testes, epididymides, and seminal 
vesicles showed no evidence of gross patho- 
logical change. 

The stomach contained approximately 
200 cc. of blood-tinged fluid. The jejunum, 
ileum, and colon were filled with black, 
tarry material. 

The pancreas was firm and, on section, 
contained numerous small collections of 
blood measuring up to 5 mm. in diameter. 
Within the pancreas were numerous small, 
sharply circumscribed, yellow-gray areas 
measuring from 1 to 3 mm. in diameter. 

The thyroid gland showed no gross evi- 
dence of disease. 

The brain weighed 1021 gm. The dura 
was gray-brotvn in color, and the dural 
sinuses contained no gross thrombi. The 
subarachnoid space contained approxi- 
mately' 200 cc. of fresh blood within it. 
The superior brain surface tvas covered 
with copious amounts of fresh blood. In 
the posterosuperior aspects of the left pari- 
etal lobe, a dark-red, sharply drcumscribed 
area measuring 5x3x2 mm. separated the 
meninges from the underlying cortex. 

Skeletal System, The marro^v cavity of 
the manubrium stemi contained several 
light-yello^v, sharply circumscribed areas 
measuring up to 6 mm. in diameter. These 
yellow areas occupied approximately one 
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third of the available marrow. The remain- 
ing portions were dark red in color. 

The body of the third lumbar vertebra 
was narrowed adjacent to one of the peria- 
ortic masses already described. On section, 
the cancellous portions of the third lumbar 
vertebra had a yellow appearance and con- 
tained well-defined, dark-red areas measur- 
ing from 5 to 7 mm. in diameter. The mar- 
row spaces of the remaining vertebrae had 
a mottled pink-gray to dark-red appear- 
ance. The cancellous portions of the ribs 
were uniformly dark wine-red in appear- 
ance. 

Microscopic Examination. The liver 
was almost completely occupied by groups 
of irregular, interlacing tumor-cell cords. 
These cells were very pleomorphic and 
had a granular, faintly eosinophilic cyto- 
plasm. Some contained yellow-green mate- 
rial (bile) within them. The nuclei for the 
most part were clumped, vesicular, and 
round or oval in shape. Nucleoli, mitotic 
figures, and tumor giant cells were both 
numerous and prominent. There was a 
myxomatovts and vascular connective-tis- 
sue stroma between the cords of tumor 
cells, and within it u'ere numerous poly- 
morphonuclear leukoq'tes, fibroblasts, and 
collagen fibrils. In some regions, both cell 
cords and stroma had a pink, granular 
appearance (necrosis). Such nuclei as re- 
mained, within these latter zones, were 
pyknotic or stained only very faintly. Some 
portions of the necrotic zones were packed 
with extravasated red blood cells. Poorly 
demarcated from the tumor foci were oc- 
casional small remnants of intact liver 
parenchyma. Adjacent to the tumor, the 


cell cords of the remaining liver lobules 
merged imperceptibly with those of the 
tumor. Throughout all portions of the liver 
were numerous blood vessels that con- 
tained clumps of tumor cells within their 
lumina. In addition to tumor cells, other 
vessels contained thrombi composed of red 
blood cells, platelets, fibrin, and polymor- 
phonuclear leucokytes within them. Ex- 
tending from the endothelial surfaces of 
these vessels to the peripheral portions of 
the thrombi were occasional fibroblasts 
and collagen fibrils. 

Examination of the peripancreatic, mes- 
enteric, periaortic, tracheobronchial, and 
peritracheal lymph nodes revealed all these 
nodes to be almost completely occupied by 
collections of tumor cells similar to those 
within the liver. Areas of necrosis and 
hemorrhage within the metastasizing tu- 
mor aided in altering the original architec- 
ture of the nodes so that some were no 
longer recognizable as lymphatic structures. 
Where the stroma remained, small islands 
of hematopoietic cells could be discerned. 
Normoblasts predominated, but occasional 
crythroblasts could also be seen. 

The marrow spaces of the vertebrae, ribs, 
and sternum were filled with irregular col- 
lections of tumor cells. "Where these areas 
were not occupied by tumor, they tvere 
packed tvith adult red and white blood 
cells in proportions approximating those of 
the peripheral blood. Only a few small 
areas of hematopoiesis were still present, 
and these areas were very hyperplastic and 
completely filled the spaces between the 
bony trabeculae with immature blood ele- 
ments. In some regions, notably the third 


Fig. 1. Cross section of the liver showing the primary carcinoma. 

Fig. 2. Low-power view of the carcinoma in the liver shotving the tumor cells 
arranged in cords sepaiated by a connective-tissue stroma. 

Fig. 3. High-power view of Fig. 2. The pleomorphic character of the tiimoi 
cells is evident. The smaller cells arranged in cords resemble liver-cord paren- 
chyma. 

Fig. 4. High-power view of a rib showing carcinoma cells in the marrow spaces 
intermingled with led blood cells. 
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lumbar vertebra, the bony spicules adjacent 
to the tumor tvere eroded by it. 

The splenic sinuses were packed with 
red blood cells to the extent that the retic- 
ulo-endothelial stroma in some regions was 
no longer discernible. Elsewhere it was 
hyperplastic and contained within it nu- 
merous small islands of erythropoietic cells. 
Among these, normoblasts were the most 
numerous and conspicuous. Contained 
within some of the small arteries were 
clumps of tumor cells similar to those al- 
ready described in the liver. In addition to 
the spleen and the intact lymph nodes, the 
fatty tissue of the body contained small 
areas of hematopoiesis. 

Metastases were also noted in the lung. 
In addition, the alveoli in some portions 
were filled with fibrin, polymorphonuclear 
leukocytes, debris, red blood cells, mono- 
nuclear phagocytes, bacterial clumps, and 
nuclear debris. The blood vessels of the 
lung and brain contained clumps of tumor 
cells within their lumina. Surrounding 
those of the brain were dense collections 
of extravasated red blood cells. Other struc- 
tures, although shotving no evidence of de- 
struction or alteration of architecture, con- 
tained similar tumor-filled vessels within 
them. Among those were the epididymis, 
the dura, and the pancreas. 

The significant diagnoses included: 

1. Primary carcinoma of the liver (hepa- 
toma). 

2. Tumor thrombi of the portal, splenic, 
and pulmonary veins, and of the left 
middle cerebral artery. 

3. Metastases to the lymphatic vessels and 
veins of the body of the pancreas, to the 
mesenteric, perigastric, periaortic, medi- 
astinal, and peribronchial lymph nodes, 
lungs, lumbar vertebrae, rib and ster- 
num, and to the dural covering of the 
brain. 

4. Hemorrhage into the subdural space, 
brain, stomach, intestines, kidneys, sub- 
cutaneous tissue, skin, and bones (in- 
cluding vertebrae and sternum). 

5. Hemoperitoneum. 


6. Bronchopneumonia of the lower lobe 

of the right lung with abscess formation. \ 

Discussion 

Panmyelopathy as a sequence of skeletal 
metastases from the primary carcinoma of 
the liver is indeed rare. A reviets’^. s. n, 

10 , 11. 12 of the reported cases failed to reveal 
the presence of a single instance of this phe- 
nomenon and, strangely enough, in one in- 
stance a polycythemic response was noted.'’ 

The fact that widespread metastases to 
marrow, whatever the source, can produce 
severe anemia is i\'ell knoivn and ivould be 
expected from any tumor or process replac- 
ing actii'e marrow. 

How extensive this process may be is 
often difficult to ascertain clinically. The 
metastases to the bones in many regions 
are characterized by replacement of the 
marrow by tumor cells, with little destruc- 
tion of the bony trabeculae. These bones 
generally have a normal appearance, and 
the extent of the involvement or even the 
entire process may not be visualized by 
radiography in the absence of bone destruc- 
tion. This was amply demonstrated in the 
routine radiographic examination of the 
ribs and lumbar vertebrae in this case, 
which, at most, revealed but a suspicious 
area of involvement in one of the ribs. 
However, in our case, another mechanism 
was evidently in operation in addition to 
the simple mechanical replacement of the 
marrow by the tumor cells. One of the out- 
standing features of the marrow at autopsy 
was its extensive hemorrhagic character. 
These large hemorrhagic areas reduced, 
rapidly and extensively, large sections of 
functioning marrow, thereby aggravating 
the already existing hemorrhagic tendency. 

In effect, a vicious cycle was set up that 
led to a rapid demise of the individual 
from extensive hemorrhage into vital 
organs. Unfortunately, during life, the pro- 
thrombin time was not determined. The 
bleeding in this case was probably precipi- 
tated by the thrombocytopenia induced by 
the replacement of the marrow by the 
tumor cells. 
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It has been stressed by a number of 
authors that a striking feature of these neo- 
plasms is the reproduction of tissue re 
sembling hepatic parenchyma in distant 
metastases. A characteristic of these cells is 
their ability to carry' out the production of 
bile pigment. Mallory'^ obsened that the 
metastatic foci show a color change from 
yellow to green in formalin-fixed tissue. 
Ewing^ stated that bile diminished with 
increasing anaplasia. In our case, the color 
change to yellow-green after foimalin fixa- 
tion was observed in the li\er, where the 
neoplasm showed a resemblance to hepatic 
parenchyma, but was not seen in the meta- 
static nodules in which the anaplasia had 
advanced to the stage where there r\as no 
resemblance to the original liver paren- 
chyma. 

The presence of the large tumor in the 


right lobe of the li\er tvould speak for the 
single rather than the multicentric origin 
in our case. The other nodules in the Ii\er 
were of a much more anaplastic character 
and did not turn green in formalin. ’iVe 
beliete that these were metastatic foci. 

Summary 

A case of primary carcinoma of the Iher, 
rvithout an accompanying cirrhosis, with 
widespread metastases to the skeletal sys 
tern and with resultant myelophthisis is 
reported. Of considerable interest from a 
morphological standpoint was the exten- 
si\e hemorrhage into the bone marrow that 
appeared coincident to the myelophthisic 
process and that undoubtedly further ag- 
gra\ated it by the rapid destruction of mar- 
row that came in its t\ake. 
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STEROID EXCRETION IN PATIENTS RECEIVING 
ANTIFOLIC ACID COMPOUNDS 


Emanuel B. Schoenbach, m.d., Jacob Colsky, m.d., 
and Roger A. Lewis, m.d. 


V ARIOUS antifolic acid compounds have 
been sho^vn to retard the ?rotvth and mark- 
edly alter the histological appearance of a 
transplantable animal tumor (sarcoma 
180).^° These observations with the 4-amino 
substituted derivative of folic acid, amiuop- 
terin and the 4-amino-N^o-methyI deriva- 
ti\'e, amethopterin, have been repeatedly 
confirmed with various tumors in different 
host species.”' 

The marked alterations observed in the 
animal tumors follotving aininopterin ad- 
ministration with dosages that resulted in 
little evident change in the normal tissues 
indicate that study of the mechanism of ac- 
tion of this group of antimetabolites might 
be pi'ofitable. It teas hoped that a metabolic 
process of importance to the development 
of neoplastic cells, but qualitatively or 
quantitatively less important to normal tis- 
sues, might be characterized and defined. 

In addition to cytochemical studies in 
progress, our int'cstigations have shown 
that the aininopterin effect on the sarcoma 
180 could be progressi^'ely and completely 
re^elsed through the prior administration 
of folic acid to mice.'* No evidence of inhi- 
bition as measured by growth in tissue cul- 
tuie or metabolic respiratory studies*’’ was 

Fioin tlic Depaitments of Pic\cnii\e Medicine 
and PediatrK" Johns Hopkins Uniseisit) School of 
Medicine, and the Harriet Lane Home, Joints Hop- 
kins Hospit.ii Baltimore, Manland. 
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plied In III K ,'segger of the Lederle Laboratoiies 
Division \nii ,n Cjaiiaiiiid Compaii). 

Presented pait before the Committee on 

Giowth of the .National Research Council, Mas 23, 
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observed 7vhen the neoplastic tissues wcic 
exposed in vitro to aminopterin-containiiw 
solutions. Alterations observed in the neo- 
plasm appear to be secondary to changes 
induced in the host by the administration 
of the antimetabolite. 

During the course of toxicity studies, a 
distinct difference in mortality between 
male and female mice (Carworth Farms— 
CF 1) was consistently observed. The acute 
LD -,0 for male mice teas 1.9 mg. per Kg., 
while that for female mice teas 4.9 mg. pci 
Kg. An attempt to reduce this differential 
sex toxicity with estrogen and androgen ad- 
ministration revealed no essential change, 
although slight inhibition of toxicit) with 
estrogen and augmentation of toxicity with 
androgen appeared to be present.^ 

Others have reported that aininopterin 
blocked the specific action of estrogen on 
the female generative tract of the chieken. 
rat, and frog,’’' ® and the castrate rat jn es- 
tate,* tvhile the action of androgen tvas not 
affected. In numerous experiments in mice, 
we have been unable to demonstrate an\ 
inhibition of estrogen activity by aminop- 
terin. 

As an extension of studies on the mecha- 
nism of action of the folic acid antagonists, 
a selected group of patients tvas treated 
with aininopterin or amethopteiin for pe- 
riods of tivelve days to six months. These 
patients were observed for changes in the 
neoplasm, hematologic status, serum sulfln- 
diyl, and other chemical studies of the 
blood as well as for evidence of drug toxi- 
city. The excretion of follicle-stimulating 
honnone (FSH) in the urine as an index of 
pituitary activity teas measured. In addi- 
tion, because of the possible relationship to 
estrogen activity, excretion of vaiious ste- 
roids Avas also included in this study. The 
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urinai 7 excietion of estiogen, 17-ketoste- 
roids, and 1 1-oxysteroids (corticosteroids) 
were serially determined. The patients on 
whom these hormonal studies were per- 
formed included four who had metastatic 
mammary carcinoma and two with ovarian 
cancer with generalized abdominal metas- 
tases. One patient who had no cancer was 
also investigated. This last patient was 
treated with aminopterin for disseminated 
lupus erythematosus. The changes in the 
excretion of corticosteroids noted after the 
administration of the antimetabolites is of 
such nature that it is deemed of interest to 
report these at this time. All the determina- 
tions were performed in one laborator)-. 

Determinations of the estrogens and fol- 
licle-stimulating hormone were performed 
on twenty-four-hour urine samples without 
preservative and the 17-ketosteroids and II- 
oxysteroids tvere performed on ttventy- 
four-hour samples acidified with 5 to 10 ml. 


of concentrated hydrochloric acid. The spe- 
cimens were taken to the laboratory imme- 
diately after the daily collection and were 
refrigerated during tlie twenty-four-hour 
intervening period. 

The estrogen content of the urine was de- 
termined fluorometrically in a Coleman 12 
A fluorometer according to the method of 
Jailer.^^ The amount excreted in normal 
women varies between 10 to 40 ^g. per day. 
Follicle-stimulating hormone was deter- 
mined by bioassay in 21 -day-old female 
mice. In the low or normal range, the hor- 
mone was first precipitated with ethanol 
and dialysed. A positive result was manifest 
by enlargement of the uterus. The normal 
range of values for adult females with this 
metliod is 6 to 52 mouse units per day.i^ 

The 17-ketosteroids were determined by 
a slight modification of Schorr's rapid tech- 
nique of cold extraction with carbon tetra- 
chloride. The color developed with m-ni- 


Table 1 

SUMMARY OF 17-KETOSTEROIDS AND 1 1-OXYSTEROIDS IN THE URINE 
OF PATIENTS RECEIVING FOLIC ACID ANTAGONISTS 


Urinary sterouis tn 
24’kour sample 








n-kelor- 

//•ory- 




Day s treated 

Dose per 

Total drug 

steroids 

steroids 

Paiier.l 

Age and diagnosis 

Drug 

tcumulative) 

day mg. 

mg. 

mg. 

mg. 

1. H.L. 

63 >’TS. 

Am^thoptenn 

0 

0 

0 

8.4 

0 59 


Metastatic 

58 

2 5-5 

160 

5.4 

0.04 


carcinoma 


99 

5 

350 

3.6 

0.14 


breast 


126 

5-10 

525 

4.2 

0.31 

2. B.V, 

47 yrs. 

Arainoptenn 

0 

0 

0 

— 

— 


Metastatic 


79 

1 

! ! 

2.6 

0.20 


carcinoma 

breast 


118 

1 

106 

4.5 

OOS 




Drug discontinued 

months 





Ametboptenn 

0 

0 

0 

4.5 

0.19 




33 

2.5 

85 

4.2 

0 10 

3. R.W. 

47 yrs. 

Aminoptenn 

0 

0 

0 

6.9 




Metastatic 

23 

1-2 

26 

4.1 

0.07 


carcinoma 










Drug discontinued Zl days 





Ametboptenn 

0 

0 

0 

4.8 

0 17 




25 

5-10 

1 15 

3.1 

0.21 

4. V.M. 

46 yrs. 

Ametboptenn 

0 

0 

0 

4 1 




Metastatic 

carcinoma 

ovary 

83 

1-5 

194 

46 

0.13 


5. M.B. 

63 yrs. 

Aminopterin 

0 

0 

0 

4.6 

0.31 


Caranoma 

48 

I 

34 

7.4 

0.04 


breast 


87 

0.5 

53 

7.1 

0 20 

6. M.M. 

36 yrs. 

Aminopterin 

0 

0 

0 

2.8 

0.40 


Lupus 

cr>'thematostis 

disseminata 


12 

1 

12 

4.4 

0 09 

7. H.E. 

50 >Ts. 

Ametboptenn 

0 

0 

0 

4.3 

0.42 


^tetastatlc 

carcinoma 

ovary 


13 

2.5-5 

•IS 

3.9 

0.28 
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trobenzene as described by Callow and Cal- 


low was then measured.- The normal values 
noted in this laboratory for females are 8 
to 16 mg. per day with this method. The 
corticosteroids (1 1-oxysteroids) were deter- 
mined by extraction of tlie acidified urine 
with chloroform, benzene-ivater partition, 
and Girard separation as described by Tal- 
bot. The color ■was estimated by employ- 
ing Heard’s technique." The values for nor- 
mal male and female adults usually ob- 
sen^ed are 0.4 to 0.8 mg. per day. 

The observations on the urinary excre- 
tion of 17-ketosteroids and 1 1-oxysteroids of 
patients tvho received aminopterin or 
amethopterin are summarized in Table 1. 
7'here was no consistent change or devia- 
tion in the excretion of follicle-stimulating 
hormone. One patient (M.M.) -with dissemi- 
nated lupus erythematosus had less than 6.5 
mouse units per day in her urine. This was 
observed both before and during the period 
of aminopterin administration. Another 
patient (V.M.) whose twenty-four-hour uri- 
nary excretion, before any antimetabolite 
therapy, was 26 mouse units in fwenty-foub 
hours, showed less than 6.5 units one and 
three months later while receiving ameth- 
opterin. 

Estrogen excretion was found to be in 
the normal range before, during, and after 
the antimetabolites were administered. No 
consistent deviations within this range 
were observed. The 17-ketosteroids were 
low or in the lo'^v normal range before any 
antimetabolite had been administered. 
After treatment the 17-ketosteroids rose 
somewhat in three patients, trere essentially 
unchanged in two patients, and fell in two 
patients. None of the values, in those that 
showed increases during this period of drug 
administration, exceeded the low normal 
value. When one considers the normal \’a- 
riations encountered, the values are fairly 
stable. 

The excretion of 1 1-oxysteroids was in 
the low normal range in the four patients 
in whom pretreatment values -were ob- 
tained. Following the administration of 
aminopterin or amethopterin, the values 


for 1 1-oxysteroids in the twenty-four-hour 
urine samples fell appreciably. In three pa- 
tients, in whom only posttreatment speci- 
mens Avere available, the 11-oxysteroid ex- 
cretion was unusually low. The reduction 
in 1 1-oxysteroids rvas noted as early as two 
Aveeks after the administration of the anti- 
metabolites Avas instituted. In tAvo patients, 
later posttreatment specimens contained 
more 1 1-oxysteroids than preceding speci- 
mens but did not return to pretreatment 
IcA’cls. One patient, Avhose urinary 11-oxy- 
steroids Avere 0.08 mg. per tAventy-four 
hours after 106 mg. of aminopterin, had 
0.19 mg. per tAventy-four hours four and 
one-half months after treatment had been 
discontinued. Thirty-three days later, Avhen 
85 mg. of amethopterin had been giA en, the 
urinary excretion Avas 0.10 mg. per tAventy- 
four hours. Another patient Avith a daily 
urinary excretion of 0.07 mg. after receiving 
26 mg. of aminopterin, shoAved a level of 
0.17 mg. three Aveeks after treatment Avas in- 
terrupted. Subsequently, 125 mg. of ameth- 
opterin Aras administered oAcr a period of 
tAventy-fiA’e days to this patient, at Avhich 
time the urinary excretion of 1 1-oxystcroids 
Avas 0.21 mg. The increase in the excretion 
of 1 1-oxysteroids noted in some patients on 
prolonged treatment Avas not associated 
Avith reduction in dosage of the antimeta- 
bolite or evident clinical improvement in 
the patient. 

No change in the excretion of the 17-ke- 
tosteroids consistently accompanied the re- 
duction in the excretion of the 1 1-oxyste- 
roids. Determination of the fasting blood 
sugar and serum sodium and potassium 
levels in tAvo patients did not indicate any 
evidence of corticoid hypofunction. 

Various manifestations of drug toxicity 
Avere obserA'cd in this small group of j)a- 
tients. Alopecia occurred in one patient 
after tAvo months of treatment Avith amin- 
opterin (B.V.). Stomatitis Avas seen in all 
patients treated Avith aminopterin and sev- 
eral of the patients (H.L., VMc. and H.E.) 
Avho receiA'ed amethopterin. Abdominal 
cramps and nausea Arere universally expe- 
rienced at some time by the patients le- 
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ceiving these drugs. The administration o£ 
ametliopterin or aminopterin was discon- 
tinued for only a few days when the stoma- 
titis appeared and was reinstituted at a 
lower daily amount thereafter. 

The reduction in the excretion of 11-oxy'- 
steroids observed, following the administra- 
tion of the folic acid antagonists, is unique 
in that it was not accompanied by a reduc- 
tion in the excretion of the 17-ketosteroids. 
\Vhen testosterone is administered to pa- 
tients, a fall in die 11-oxysteroid excretion 
is accompanied by a rise in the 17-ketoste- 
roids excreted, but this is exogenous andro- 
gen. "When metliyl testosterone is given, 
there is a parallel fall in the excretion of 
11-oxysteroids and 17-ketosteroids. 

IVliether the folic acid antagonists alter 
the metabolism of corticoid hormone, in- 
hibit its formation, or increase the host re- 
quirements is unknown. Higgins has ob- 
served that die administration of a potent 
folic acid antagonist, 4-amino-pteroyltriglu- 
tamic acid (amino-teropterin), in toxic doses 
to rats was followed by enlargement of the 
adrenals, and diminution in the size and 
relative tveight of the spleen and thymus 
gland. The changes in the spleen, thymus, 
and bone marrow induced by this folic acid 
analogue tvere considerably reduced when 
it was administered to adrenalectoinized 
rats.^" Further study of the possible rela- 
tionship of the adrenal steroids to the mode 
of action of the folic acid antagonists would 
be fruitful. 


A chemical method has been employed 
for these determinations of the 11-o.xyste- 
roids and 17-ketosteroids. It is recognized 
that the chemical methods are specific only 
for certain chemical groups and do not 
measure the physiological functions e.xhib- 
ited by the characteristic steroids. A method 
in which the corticoids are determined by 
bioassay should be employed to confirm 
these observations. 

Summary 

Seven patients tvere given folic acid an- 
tagonists. Six patients had cancer and one, 
generalized lupus er^'thematosus. The uri- 
nary' excretion of follicle-stimulating hor- 
mone, estrogen, 17-ketosteroids, and 11-oxy- 
steroids was studied. Xo consistent change 
or abnormality was noted in the excretion 
of follicle-stimulating hormone or estrogen. 
The excretion of 17-ketosteroids was low in 
these patients before treatment was insti- 
tuted, but no significant change followed 
the administration of the folic acid antag- 
onists. The excretion of 11-oxysteroids was 
low normal in four patients before treat- 
ment was begun. In all seven patients, the 
values noted following treatment were be- 
low normal. No evidence of adrenal insuffi- 
cienc)' was observed in these patients. These 
observations suggest an interrelationship 
between the corticoid hormones and folic 
acid antagonists of possible importance in 
the study of the mechanism of action of 
these antimetabolites. 
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spouse aie mediated ha\e tecei\ed little 
claiification. 

In \iew of the biological and clinical In- 
tel est in folic acid and the folic acid antass- 
onists as theiapeutic agents, an intestiga- 
tion of the sex diffeience in toxicity to 
aminopteiin tvas instituted, Expeiiments 
were designed (1) to deteimine the influence 
of sex and age on toxicity, (2) to iniestigate 
the influence of sex-hoimone administia- 
tion on toxicity in both immatiue and ma- 
ture animals, and (3) to study the effect of 
ablation of the adienals or the testes on the 
toxicity of aminopteiin. 

Methods 

The expeiiments weie conducted with 
Caiwoith Faim (CFl), CFIV, and dba mice 
of both sexes. (The CFIV and dba weie Na- 
tional Cancel Institute stiains) Castiaie 
adult males of the CF^V and dba stiains, 
and adienalectomized CFW mice of both 
sexes, weie employed in seieial expeii- 
nients. The mice weie kept at an envii on- 
mental tempeiattue of 72° to 79° F., weie 
offeied water and food ad libitum, and weie 
weighed daily. In expeiiments employing 
sexually matin e mice, animals weie selected 
weighing 18 to 24 gm,, 2 to 3 months of age. 
4Feanlings 4 weeks of age and iveighing 8 


to 12 gm. weie selected foi the expeiuueius 
with immatiue mice. Mice selected foi oi- 
chiectomy and adienalectoni) neighed 20 
to 25 gm. Opeiathe pioceduies neie pei- 
foimed undei light ethei anesthesia, ami 
the mice weie alloned to lecoiei Eoi a iiiin- 
inium of se\en dais piioi to injection. Fiesli 
solutions of aminopteiin n’eie administeied 
in 0.9 pel cent saline. Estiogen and testos- 
teione iveie suspended in sesame oil. All 
piepaiations weie injected in a tolume of 
\ehicle equal to 1.0 pei cent of animal 
weight. In expeiiments with CFl mice, the 
chugs weie administeied intiapeiitonealh, 
while with CF'IF mice, the subcutaneous 
loiite of administiation into the axillai) 
space was employed. The sex hoimoncs 
weie administeied eitliei conconiitaiiil) 
with aminopteiin oi on a schedule iinoh- 
ing piioi and subsequent tieatment, as in- 
dicated in the indiiidual expeiiments 
4Feight change and nioitality ueie obseiicd 
foi a jieiiod of ten dais following the ad- 
niinistiation of the folic acid antagonist. 

Results 

Data desciibing the acute toxiciq of 
aminopteiin at ten days following a single 
dose in adult CFl and CF\V mice aie sum- 
niaiized in Table 1 and giaphically lepie- 


Table 1 

ACUTE TOXICITY OF AMINOPTERIN IN MALE AND FEMALE MICE 


Dosage of 
ammoplernt 
mg /Kg 


iIorlaUly*=‘No dead/Tolal )W Inalcd 




CFW Widlt 


CFl 

Idultf 

Intact 

Adrenalectomia’d^ 

CFIV Iminaluret 

Male 

Female 

Male Female 

Male Fcmalt 

Male Female 


10 0 





18/20 

80 

— . 

— 

8/10 

7 5 

— 

— 

9/10 

60 

9/10 

5/10 

7/10 

5 0 

11/20 

13/20 

10/20 

40 

25/30 

14/30 

3/10 

30 

21/30 

8/30 

8/10 

? S 

14/10 

8/30 

— - 

2 0 

4/5 

1/5 

1/10 

1 5 

13/30 

4/30 

— 

I 0 

13/35 

I/3S 

l/IO 

05 

1/35 

2/35 

O/IO 

0 2 


— 

■— 

0 

1/50 

0/50 

0/10 

Estimated LDso . ^ . 

± 1 S E mg /Kg 

1 9±0 2 

4 2±0 5 

4 2=k0 3 

Ratio LDso 

Male Female 

1 

• 2 2 

1 


7/20 

9/10 

S/9 

— 

— 

5/10 

10/10 

9/10 

8/10 

10/10 

4/10 

7/10 

5/10 

9/10 

20/20 

19/20 

5/20 

— . 

— 

9/9 

10/10 

1/10 

1/10 

5/10 

5/9 

17/20 

14/24 

19/20 

11/21 

0/10 

— 

— 

20/33 

18/ U 

0/10 

0/10 

— 

— 

10/25 

2/34 

0/lS 

4 24 
4 '30 
0 20 

0/10 

— 

— 

0/20 

0/2Q 

7 4=fc0 6 

4 7 =t0 6 

4 5 ^0 4 

1 S=tQ 2 

2 0 =t0 2 


* At ten days postinjection 

t Drug administered as a single injection intraperitoneally 
i Drug administered as a single injection subcutaneously 
I Bilateral adrenalectomy Male and female mice subjected 
to intact adults. 


to sham adrenalectomy showed a set difference mtoticitj similar 
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Table 3 

EFFECT OF TESTOSTERONE PROPIONATE 
ON THE ACUTE TOXICITY OF AMIN- 
OPTERIN IN ADULT CFl MICE* 


Mortality ^No, dead/Total no. treated 


Male Female 


Amin^ 

opterin 

mg./Kg. 

-Arnin- 

opterin 

A7nin~ 

opterin 

A-testost. 

Amin- 

opterin 

Ami«- 

opterin 

A-lestosL 

6 

6/7 

10/10 

4/10 

4/7 

5 

6/7 

9/10 

5/7 

5/7 

4 

9/10 

7/10 

5/7 

3/5 

3 

9/10 

10/10 

5/7 

3/5 

2 

7/10 

10/10 

1/7 

3/5 

1 

Est. LD&o 
S.E. 

3/7 

2/3 

1/10 

1/5 

mg./Kg. 

1.5 ±0.3 

1.5 ±0.2 

3.6 ±0.5 

3.2 =fc0.6 


* Aminopterin was administered as a single injection I.P. 
Testosterone was administered as a single injection I.P. at 
10 mg./Kg.; Neo-Hombreol, Roche-Organon, Inc., Nutley, N.J. 
was employed. The drugs were administered simultaneously. 
Mouse weight ranged from 18 to 24 gm. Saline-, testosterone-, 
and sesame-oil-treated controls showed no mortality. 

ble to the toxic effects of single dosages of 
aminopterin than were intact male mice. In 
one experiment, four of nine intact mice 
and one of seven orchiectomized mice died 
after a single subcutaneous injection of 4 
mg. per Kg. of aminopterin. In a second 
experiment ■with animals of slightly greater 
age, three of ten intact mice succumbed as 
contrasted to none of ten orchiectomized 
mice after a single injection of 6 mg. per 
Kg. of aminopterin. Hotvever, these differ- 
ences were not obtained when similar ex- 
periments were repeated employing CFW 
mice of comjDarable age and weight. 

The sex difference in toxicity rvas not ap- 
parent in adult adrenalectomized CFW 
mice (Table 1). The estimated LD-,o for 
males was 4.7 mg. per Kg., while that for 
females was 4.5 mg. per Kg. Male and female 


mice subjected to sham adrenalectomy 
showed a consistent sex difference in the 
toxicity to aminopterin as did intact con- 
trols (Table 1). 

Discussion 

In these experiments, a greater suscepti- 
bility to the toxicity of an antifolic acid 
compound (aminopterin) was repeatedly ob- 
served in mature males when compared to 
mature females. The sex difference in toxi- 
city for weanling mice was found to be re- 
duced as compared to the ttvo-fold differ- 
ence in adult mice. Because of the observa- 
tions of a sex difference in mature mice, it 
seemed worth tvhile to determine whether 
the action of the antimetabolite could be 
differentially influenced by androgens and 
estrogens. A relationship of se.x hormones 
to folic acid metabolism had been suggested 
by Hertz’s observation that the estrogen- 
induced growth response in the chick ovi- 
duct and rat uterus^'’- was inhibited after 
administration of aminopterin and other 
antifolic acid substances. In the rat pros- 
tate, Brendler reported that aminopterin 
interfered tvith the atrophic action of 
a-estradiol, but did not prevent stimulation 
by androgen or reverse the atrophic effect 
of castration. 

In our experiments, estrogen administra- 
tion was associated with a moderate reduc- 
tion in the toxicity of the antimetabolite in 
immature and mature males but was with- 
out any effect in immature or mature fe- 
males. When testosterone was administered 


Table 4 

EFFECT OF ESTRADIOL AND OF TESTOSTERONE ON THE ACUTE TOXICITY 
OF AMINOPTERIN IN IMMATURE CFW MICE* 


Morlalily = No. dead/Total no. treated 




Male 



Female 


Aminopterin 

mg./Kg. 

Aminopterin 

Atninopterin 

•Oestrogen 

Aminopterin 

’{’testosterone 

Aminopterin 

Aminopterin 

estrogen 

Aminopterin 

6.0 

4.0 

2.0 

0,5 

0.2 

Est. LDso 
±1 S.E. mg./Kg. 

20/20 

17/20 

14/19 

2/19 

0/18 

1.5 ±0.3 

10/10 

6/10 

5/10 

0/10 

0/10 

2.5 ±0.4 

10/10 

8/10 

7/10 

0/19 

1/10 

1.6 ±0.4 

19/20 

19/20 

11/19 

3/20 

0/20 

1.8 ±0.3 

9/10 

5/10 

6/10 

3/10 

1/10 

1.8 ±0.6 

9/10 

10/10 

5/10 

5/10 

0/10 

1.6 ±0.4 


* Aminopterin was administered as a single subcutaneous injection on 0 day . le\s than 2 ° ^ajC^d. 

were administered subcutaneously on days:-4. -3, -2 - 1. 0. 1. 2. The mice weighed 8 ‘oj;8m. and were less «nn;^‘, 

The drugs were administered concomitantly on 0 day. Saline-, estradiol-, testosterone-, and sesame-oil treatea 


no mortality. 
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with the aminopterin, the to.\icity of the 
latter was not significantly altered in either 
immature or mature males and females. In 
no instance was the sex difference in the 
to.Nicity of aminopterin to adults obliterated 
by the administration of a single synthetic 
steroid hormone associated with the oppo- 
site se.N. These findings are in accord with 
established obsers^ations that neither estra- 
diol nor testosterone are capable of replac- 
ing the complete steroid complement re- 
sponsible for the differences of se.x." 

In two successive e.xperiments, mice of 
the dba strain showed a greater tolerance 
to aminopterin after castration. This result, 
hoivever, could not be repeated in mice of 
the CFAV strain. Studies are in progress to 
determine whether this apparent inconsist- 
ency was related to the established strain 
differences in the rate of ins'olution of the 
".x-zone” of mouse adrenal glands.*-’ 

The failure to maintain a differential sex 
toxicity to the antifolic compound, aminop- 
terin, after adrenalectomy suggests a pos- 
sible role of the adrenal gland in folic acid 
metabolism. Obsen'ations of other investi- 
gators indicate, indirectly, that a differential 
sex toxicity of the type obsen'ed in our ex- 
periments could be related to sex differences 
in function and morphology of the adrenals. 
A greater resistance to the toxic effects of 
whole adrenal cortical extracts*^ and com- 
pound E’* has been demonstrated in female 
rats as compared to male rats. Ingle sug- 
gested that the differential sex toxicity to 
adrenal extract was related to the relatively 
larger amount of cortical tissue in the adre- 
nal glands of females as compared to males. 
The adrenals of females were grossly larger 
soon after birth. This difference persisted 
throughout life even when females and 
males were castrated at birth.** Female mice 
have also been reported to show a more 
rapid regiession of a transplantable lympho- 
sarcoma, u’hen compared to males, after 
treatment with compound E.® Of possible 
interest are the observations of a sex differ- 
ence in the morphology' of mouse adrenals. 
In several mouse strains, the region of the 
‘‘.x-zone” has been reported*’ to persist in 
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virgin females throughout life, tvhereas in 
other strains rapid atrophy was found. 
Males showed a fairly consistent involution 
of the “x-zone” ivithin a relatively short 
period after reaching maturity. Studies of 
the influence of adrenal hormones on the 
toxicity of antifolic substances are in prog- 
ress. 

A differential effect on the adrenal ste- 
roids has also been recently observed in 
studies***' ’<* of patients treated for meta- 
static cancer with aminopterin. Patients 
receiving prolonged aminopterin therapy 
showed reduction in the e.xcretion of re- 
ducing corticoids (11-oxysteroids) -without 
significant alteration in excretion of 17-keto- 
steroids or estrogens. The mechanism of 
action of aminopterin thus appears to be 
related in some way to the metabolism of 
the adrenal steroids. Higgins*’ has observed 
a hypertrophy of the adrenals of rats after 
aminopterin treatment. The selective effect 
of aminopterin on reducing corticoids in 
man and the differential se.x toxicity estab- 
lished in mice suggest that the adrenal 
hypertrophy observed by Higgins may not 
be entirely a manifestation of a generalized 
“stress” reaction. Under conditions of stress, 
the e.xcretion of glycogenic (reducing) corti- 
coids in the urine is usually found to be 
increased together -with the 17-ketosteroids. 
In contrast, the finding of a decrease in 11- 
o.xysteroids in patients receiving aminop- 
terin therapy, with no parallel change in the 
excretion of the 17-ketosteroids, is unicjue.’** 

Although the evidence presented suggests 
that the adrenals may be intimately con- 
cerned with folic acid metabolism, this evi- 
dence is essentially indirect. The se.x differ- 
ence in to.xicity to aminopterin could be a 
reflection of a differential rate of excretion 
of substances involved in folic acid metab- 
olism. The se.x differences in morphology 
of kidney tubules and glomeruli and in the 
concentration of alkaline phosphatase’ 
could likewise play some role in this phe- 
nomenon, especially since certain renal 
enzymes in mice have been reported to be 
readily influenced by castration and by ster- 
oid hormones.’ 
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In other studies,^ we have shown a pro- 
gressive and complete inhihition of aminop- 
terin toxicity by the administration of folic 
acid at a requisite interval (one hour) prior 
to the injection of aminopterin. IVhen this 
interval was employed, the optimal ratio 
of folic acid for complete protection against 
several supralethal levels of aminopterin 
was found to be constant at approxi- 
mately 2:1. In males, a greater amount of 
folic acid rvas necessary to block the aminop- 
terin than in females. Taylor and Carmi- 
chael have recently reported that large 
doses of folic acid itself rrere more toxic to 
females than males (dba strain). The greater 
toxicity of folic acid to female mice re- 
ported by them and the greater tolerance 
of females to the antifolic (aminopterin) in 
our experiments are complementary. The 
mechanism through rrhich the sex differ- 
ence in tolerance to folic acid and its antag- 
onist is mediated is unknown. Whether the 
difference in toxicity is due to a greater re- 
serve of folic acid in the females, a lesser 
requirement for folic acid, or more rapid 
excretion of the antagonist cannot be deter- 
mined from these data, rsdiich, however, are 


consistent rvith these hypotheses. From our 
present knowledge, it trould seem most 
probable that the differential sex toxicitv 
of aminopterin is mediated in part at least 
by sex differences in adrenal steroid metab- 
olism. Future studies may indicate a more 
direct role of adrenal metabolites in the 
folic acid metabolism of the intact mammal. 

SU^[M.\RY 

A two-fold sex difference in the lethal 
toxicity of the folic acid analogue, aminop- 
terin, was demonstrated in adult mice of 
the CFl and CFIV strains. Males showed 
reduced tolerance when compared to fe- 
males. In immature mice, sex differences 
were not apparent. The administration of 
estrogen to immature and adult males in- 
creased the tolerance to aminopterin. Tes- 
tosterone failed to influence toxicity in 
males or females. Bilateral adrenalectomy 
eliminated the differential sex toxicity of 
aminopterin. The possible significance of 
the relationship of the aminopterin effect 
to folic acid and adrenal steroid metabolism 
is discussed. 
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CHEMOTHERAPEUTIC AGENTS IN CANCER 
II. Requirements for the Preveyition of Aminopterin Toxicity 

by Folic Acid in Mice 


Ezra M. Greenspan, m.d., Abraham Goldin, ph.d, 
and Emanuel B. Schoenbach, m.d. 


T 

-L HE comjDCtitive antagonism o£ 4-am- 
ino-pteroylglntamic acid (aminopterin) to 
pteroylglutamic acid (folic acid) was initially 
established on the basis of the in vitro 
inhibition of pteroylglutamic acid as an 
essential metabolite for the growth of bac- 
teria. i**’ However, the inhibition index of 
aminopterin employing Streptococcus fae- 
calis R -was found to vary widely over a 
range of metabolite concentrations. From 
observations on both bacterial and animal 
growth, Oleson et al. concluded that the 
inhibition of folic acid by aminopterin was 
not of a strictly competitive nature. (In- 
hibition index = Ratio of molar concentra- 
tion of antagonist to that of the metabolite 
necessary to demonstrate 50 per cent inhibi- 
tion of growth in a standard culture of S. 
faecalis R.) 

Partial reversal of the systemic toxicity of 
aminojDterin by folic acid in mice and rats 
has been reported by a number of investi- 
gators.'*’ ”• In these studies, diverse 

quantitative and temporal relationships of 
metabolite and antagonist were employed 
as well as different routes of administra- 
tion. Thiersch and Philips concluded in a 
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review of the present status of amifolic 
compounds that aminopterin differed from 
an ideal antimetabolite in mice,*- i'.; 
rats,'*’ 10 and chicks, lo in that its toxicity 
was “not readily prevented or reversed by 
folic acid.” 

Complete reversal of the tumor-inhibit- 
ing action of aminopterin has been observed 
after repeated injections of folic acid in 
mice bearing transplantable sarcoma’"’ and 
transmissible leukemia.o Partial reversal of 
the aminopterin-induced inhibition of a 
mammary carcinoma^ in mice has also been 
reported. In patients with leukemia, how- 
ever, large doses of folic acid have been 
found to be incapable of reversing the toxic 
effects of aminopterin.1’3 

In view of the lack of precise information 
with regard to the competitive relationships 
of aminopterin and folic acid in mammals, 
further studies of this metabolite antag- 
onism were believed warranted. These 
experiments were undertaken (1) to clarify 
the quantitative relationships in the metab- 
olite antagonism of aminopterin to folic 
acid, (2) to investigate the temporal condi- 
tions necessary for the prevention of 
aminopterin toxicity by folic acid, and (3) 
to determine whether the sex difference in 
the toxicity of aminopterin observed in our 
laboratory** could be correlated with folic 
acid metabolism. 

Methods 

CF\V, C3H, dba, and A mice of the 
National Cancer Institute strains were em- 
ployed in these experiments. The mice were 
housed in plastic cages and received Purina 
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Fig. 1. Reversal of aminoplerin loxicily 
by prior administration of folic acid. Mor- 
tality at ten days after injection. CFW male 
mice; ten to twenty mice per group. All 
injections, subcutaneously. Aminoplerin 
dissolved in n-saline; folic acid dissolved 
in 2 per cent sodium bicarbonate solu- 
tion. * Eight injections of folic acid. The 
schedule in days luas -4, -3, -2, -1 , 0, 1, 2, 
3. On zero day, the folic acid xvas admin- 
istered one hour prior to injection of 
aminoplerin. **One injection of folic acid 
administered on zero day, one hour prior to 
administration of aminoplerin. Eight in- 
jections of sodium bicarbonate on the same 
dosage schedule as folic acid x8, plus a 
single injection of aminoplerin, gave the 
same result as aminoplerin alone. In other 
experiments (see Table 1), mortality was 
evident at 100 mg. per Kg. folic acid. 

chow and ivater ad libitum. They were 
maintained at 72° to 78° F. prior to and 
during the course of the e.xperiments. Mice 
of each sex were selected for unifonnity of 
age and weight in the individual experi- 
ments. Subcutaneous injections were ad- 
ministered into the axillary space. Contra- 
lateral axillae were selected to avoid direct 
mixing of the agents when more than one 
drug was employed. Intravenous injections 
were administered into a lateral tail vein. 
Fresh solutions of aminopterin in 0.9 per 
cent saline and folic acid in 2 per cent 
sodium bicarbonate solution ivere prepared 
immediately prior to each injection period. 
The total volume of diluent for each injec- 
tion was maintained at 1 per cent of the 
body weight. .Appropriate controls were 


employed for each experiment. The mice 
were observed for mortality, and survivors 
were sveighed daily during the course of an 
experiment. -All experiments were termi- 
nated ten days subsequent to the adminis- 
tration of aminopterin. The studies on the 
peripheral blood were conducted with blood 
obtained from the tail vein. Dosage sched- 
ules are indicated in the experiments cited. 

Results 

Complete protection against a single 
supralethal subcutaneous dose of aminop- 
terin (10 mg. per Kg.) was observed in CFAF 
mice of both sexes treated with a series of 
subcutaneous injections of folic acid (25 
mg. per Kg.), when the folic acid teas ad- 
ministered on a daily schedule including 
treatment prior to and subsequent to the 
injections of aminopterin. The results of 
an experiment employing male mice are 
summarized in Fig. 1. The median lethal 
dose (LDjo) in adult CFIF mice teas re- 
ported previously'^ to be approximately 4.2 
mg. per Kg. for males and 7.2 mg. per Kg. 
for females. Complete protection was pro- 
vided also by a single dose of folic acid 
tvhen it was injected subcutaneously one 
hour prior to aminopterin (Figs. 1, 2). How- 
ever, no protection teas observed tvhen the 
folic acid was given simultaneously with 



Fig. 2. Temporal relationships in the 
reversal of aminopterin toxicity by folic 
acid. Survix'al at ten days after injection of 
ammoplerin. CFW male mice, ten mice 
per group. All injections, subcutaneously. 
Aminopterin dissolved in n-saline; folic 
acid dissolved in 2 per cent sodium bicar- 
bonate solution. 
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the lethal close of aminopterin (Fig. 2). 

These observations suggest that the time 
relationships may be of considerable im- 
portance in the competition between the 
metabolite and antagonist. The results of 
an e.Kperiment designed to test this rela- 
tionship are summarized in Fig. 2. Each 
animal group eras treated with a single 
injection of folic acid (25 mg. per Kg.) at 
intervals ranging from teventy-four hours 
prior to twenty-four hours following the 
administration of the aminopterin (10 mg. 
per Kg.). It was found (Fig. 2) that no 
protection was afforded by this ratio (2.5:1) 
unless the folic acid was injected prior to 
the aminopterin. Maximal protection was 
obtained when the folic acid was admin- 
istered one hour prior to the aminopterin. 
Protection diminished progressively (Fig. 
2) when folic acid was given at earlier inter- 
vals than one hour (three, eight, and 
twenty-four hours prior to the administra- 
tion of aminopterin). Only 50 per cent 
protection was observed when the folic acid 
was administered twenty-four hours prior 
to the aminopterin. In additional experi- 
ments, diminished protection -was also 
evident rvhen folic acid \vas administered 
at thirty, fifteen, or five minutes prior to 
the aminopterin. Higher doses of folic acid, 
administered subcutaneously, concomitantly 
with or follo^ving a subcutaneous injection 
of aminopterin, provided no protection 
against the toxicity of the antagonist. No 
protection was afforded upon simultaneous 
administration even when the ratio of folic 
acid to aminopterin was progressively in- 
creased from 25:1 to 10:1 (100 mg. per Kg. 
folic acid: 10 mg. per Kg. aminopterin). In 
none of these experiments was there any 
evidence that the sodium bicarbonate solu- 
tion (the vehicle for folic acid) contributed 
to the prevention of the aminopterin tox- 
icity. 

Experiments were performed to estimate 
more precisely the concentration of folic 
acid, administered as a single dose, required 
to inhibit the toxicity of a single dose of 
aminopterin. As a representative supra- 
lethal dose of aminopterin, 10 mg. per Kg. 



Fig. 3. Progressive reversal of aininop- 
lerin toxicity by prior administration of 
folic acid. Sin-vival at ten days after in- 
jection. CFJV mice; all injections, sub- 
cutaneously. Sixty mice of each sex em- 
ployed at the dose 5 mg./Kg. folic acid 
plus ten mg./Kg. aminopterin. Ten miie 
of each sex employed at each of the other 
dose levels. Aminopterin dissohed in 
n-saline; folic acid dissolved in 2 per cent 
sodium bicarbonate solution. Controls re- 
ceiving folic acid (1 mg./Kg. to 50 mg./Kg.), 
saline, sodium bicarbonate solution, and 
saline plus sodium bicarbonate, showed 100 
per cent survival. 

was selected. Folic acid was administered at 
a series of concentrations ranging up to 50 
mg. per Kg. Folic acid was administered 
one hour prior to aminopterin in all in- 
stances, since such a temporal relationship, 
as already indicated, appeared to offer 
optimal protection. Both aminopterin and 
folic acid were administered subcutane- 
ously. The study rvas performed Avith each 
sex, since a differential sex toxicity to 
aminopterin has been repeatedly observed.'"' 
The data are summarized in Fig. 3. Com- 
plete protection was obtained with doses 
ranging from 20 mg. per Kg. to 50 mg. per 
Kg. of folic acid. Below 20 mg. per Kg. 
of folic acid, a progressive decline in pro- 
tection rvas observed. Fifty per cent protec- 
tion (combined data for both sexes) was 
estimated to occur when 10 mg. per Kg. of 
aminopterin and 5 to 6 mg. per Kg. of folic 
acid were employed. Analysis of data by sex 
showed a higher requirement, in the LD,-,,, 
range, for equivalent protection with folic 
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Fig. 4. Prevention of aminopterin toxicity 
by the prior administration of constant 
ratios of folic acid. Survival at ten days 
after injection. CFW male mice; ten mice 
per group. All injections, subcutaneously. 
Aminopterin dissolved in n-saline; folic 
acid dissolved in 2 per cent sodium bicar- 
bonate solution. 

acid among males when compared to 
females (Fig. 3). 

As noted above, 25 mg. per Kg. of folic 
acid offered consistent protection against 10 
mg. per Kg. of aminopterin when the folic 
acid was administered one hour prior to 
injection of aminopterin. Employing this 
ratio of folic acid to aminopterin (2.5:1), 
an e.xperiment was performed to determine 
to what extent the prevention of toxicity 
was maintained at stoichiometric propor- 
tions over an extended range of lethal con- 
centrations of aminopterin. The results are 
presented in Fig. 4. "W^th folic acid admin- 
istration one hour prior to the aminopterin, 
there was complete protection at doses of 
12.5 and 25 mg. per Kg. of folic acid with 
doses of 5 and 10 mg. per Kg. of aminop- 

Table 1 

TOXICITY OF FOLIC ACID 


Folic acid* 
mg.lKg. 

.■Iminopferin 
mg. Kg. 

.\iortality 

225 



4/8 

200 

— 

6 47 

100 

— 

1 18 

200 

10 

4/10 

100 

10 

2/10 

25 

10 

0 10 


Folic acid administered at minus one hour, 
subcutaneously. CFW male mice (20 to 25 em. body 
weight). ’ 
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terin respectively. .At 50 and 75 mg. per 
Kg. folic acid, with 20 and 30 mg. per Kg. 
of aminopterin respectively, considerable 
protection was retained. Only slight protec- 
tion occuiTCd at 100 mg. per Kg. folic acid 
tvith 40 mg. per Kg. aminopterin. To.xicity 
from the metabolite itself (or impurities) 
began to appear at levels of 75 to 100 mg. 
per Kg. of folic acid (Table 1). Further 
studies at the higher dose levels were thus 
not feasible with the available preparations. 
\Yithin the dose range in which studies 
were unaffected by folic acid to.xicity, pro- 
tection was maintained despite doses of 
antagonist that were approximately four 
times greater than the LD^f,. 

Table 2 


EFFECT OF PRIOR ADMINTSTR.ATIOX OF 
FOLIC ACID OX AMINOPTERIX TOXICITY 
IN FOUR STRAINS OF MICE 




.\Iortality= 

Dead /Total 


Prior * 

Simullanrousi 

Aminopterin alone 

CFW 

0/10 

10/10 

8/10 

dba 

0 10 

10/10 

8/10 

C3H 

0 10 

1040 

8/10 

A 

0/10 

7/15 

— 


* Folic acid administered one hour prior to aminop- 
terin. 

t Folic acid and aminopterin administered con- 
comitantly. Alice received single subcutaneous injec- 
tions of each agent. Folic acid was administered at 
25 mg. /Kg. and aminopterin at 10 mg. 'Kg. Male 
mice, (20 to 25 gm. body weight). 

The complete protection by folic acid 
was found to be maintained by the follow- 
ing parenteral routes of administration 
when the folic acid teas given one hour 
before aminopterin: (1) folic acid and 
aminopterin subaitaneously; (2) folic acid 
intravenously, aminopterin subcutaneously; 
(3) folic acid subcutaneously, aminopterin 
intravenously: and (4) folic acid and 
aminopterin intravenously. fYith none of 
these combinations of routes of administra- 
tion was there appreciable protection by 
simultaneous administration of metabolite 
and antagonist. Similarly, lack of protec- 
tion was evident on the immediate succes- 
sive administration of aminopterin and 
folic acid by the intravenous route, regard- 
less of the order of administration. Solu- 
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tions of aminopterin and folic acid mixed 
prior to administration (Fig, 4) also offered 
no protection against aminopterin toxicity. 

The protection by folic acid and the 
temporal relationship required for its 
demonstration were not limited to one 
strain of mice (Table 2). GFW, dba, C3H, 
and A mice all showed complete protection 
by the prior administration of folic acid at 
the ratio of 2.5; 1.0 and the optimal time 
interval. 

When the temporal requirement for pro- 
tection was met, the ratio of metabolite to 
antagonist (2.5:1) provided protection 
(Table 3) for an indefinite period in mice 
treated at weekly intervals tvith supralethal 
doses of aminopterin. However, this ratio 
(2.5:1) tvas found to be inadequate for 
protection when doses of both the metabo- 
lite and antagonist tvere administered at 
twenty-four-hour intervals. When the folic 
acid was doubled (ratio 5:1), protection 
was maintained for two repeated injections 
(Table 3, Experiment 4) but not for three 
such injections at twenty-four-hour inter- 
vals. At forty-eight-hour intervals, the ratio 
of 2.5:1 liketvise did not result in protec- 
tion. 

The progressive blocking of aminopterin 
toxicity by increasingly higher concentra- 
tions of folic acid was reflected in the 
general appearance and change in body 
weight of the animals. Male and female 
mice that were completely protected by 
folic acid showed no e\'idence of the usual 


Table 3 

TOXICITY OF MULTIPLE INJECTIONS OF 
AMINOPTERIN AND FOLIC ACID* 


Bxper. 

no* 

Folic 

acid 

vtg./Kg. 

A miuop- 
ter in 
ing./Kg. 

No, 

inject. 

Iniervaly 

hrs. 

MorlaUty 

1 

25 

10 

1 



0/10 

2 

25 

10 

4 

24 

10/10 

3 

25 

10 

2 

48 

10/10 

4 

25 

5 

2 

24 

0/10 

5 

25 

5 

4 

24 

9/9 

6 

25 

10 

6 

168 

0/10 

7 

12.5 

5 

4 

24 

10/10 

8 

12.5 

5 

2 

24 

4/10 

9 

16.7 

3.3 

3 

24 

6/10 

10 

8.3 

3.3 

3 

24 

5/10 

11 

5 

2 

4 

24 

10/10 

12 

— 

5 

1 

— 

10/10 


* At each injection period, folic acid was administered one 
hour prior to ' aminopterin. All injections given by subcutaneous 
route to male mice (20 to 25 gra. body weight). 



Fig. 5. Reversal of aminopterin-induccd 
weight loss by the prior administration of 
folic acid. CFW male mice; ten mice per 
group. All injections, subcutaneously. Am- 
inopterin dissolved in n-saline; folic acid 
dissolved in 2 per cent sodium bicarbonate 
solutio7i. 

aminopterin-induced syndrome consisting 
of diarrhea, anorexia, ruffled fur, and 
weight loss. The full development of this 
syndrome in unprotected animals was 
characteristically delayed until the third 
day after aminopterin injection. The early 
alterations in body tveight are summarized 
in Fig. 5. The parallelism of weight change 
to lethality (Figs. 2, 3) was evident. Mice 
receiving simultaneous doses of 10 mg. per 
Kg. aminopterin plus 25 mg. per Kg. folic 
acid lost approximately the same weight 
as mice treated -with aminopterin alone. 
Mice treated with 25 mg. per Kg. of folic 
acid one hour prior to 10 mg. per Kg. 
aminopterin maintained their weight in 
the same range as the folic acid-treated 
controls. Lethal concentrations of aminop- 
terin alone elicited peripheral-blood leu- 
kopenia (Table 4) and a diminution of 
erythrocyte polychromatophilia. The pre- 
vention of toxicity and weight loss by folic 
acid administration was accompanied by the 
absence of leukopenia and the maintenance 
of erythrocyte polychromatophilia. 

Discussion 

A wide range of ratios of inhibition has 
been reported in previous studies on the 
quantitative aspects of the competition be- 
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tween aminopterin and folic acid in ani- 
mals. Oleson et al. found that multiple 
daily feedings of 30 mg. of folic acid per 
kilogram of diet \seie necessaiy to pro\ide 
partial reiersal of the toxicity of 1 mg. of 
aminopterin per kilogram of diet when both 
agents were administered simultaneously 
to chicks or rats. A higher ratio of metab- 
olite ; antimetabohte isas lequired in the 
studies reported by Fianklin et al. in mice. 
Partial protection was obtained only by 
feeding 100 mg. folic acid per kilogram of 
diet with 0.3 mg. of aminopterin per kilo- 
gram of diet. 'When aminopterin was in- 
ci eased to 1 mg. pei Kg. of diet, no 
piotection was obseived. Higgins' observed 
paitial protection in lats receiving intra- 
peiitoneal injections of aminopterin when 
amounts of folic acid 100 to 1000 times 
greater than that of the aminopterin weie 
employed in the diet. AVhen both agents 
weie administered intraperitoneally, Philips 
and Thiersch found that doses of folic acid 
appioxiniately four to thirty times greater 
than those of aminopterin weie lequired to 
piovide paitial protection fiom the anti- 
folic toxicity. On the basis of animal and 
bacterial work, Oleson's group concluded 
that aminopterin was not an “ideal” metab- 
olite antagonist since the lelationships were 
not strictly competitive, although they ap- 
peared to be paitially reversible. Philips 
and Thiersch also concluded that aminop- 
teiin was not an “ideal” antagonist since its 
actions weie not readily prevented or re- 
veised by folic acid. These investigations 
appeal to be difficult to evaluate, since the 
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influence of temporal relationships on the 
competition between folic acid and aminop- 
terin was not full) explored. 

In the studies reported here, complete 
protection was observed against the toxic 
effects of single supralethal dosages of 
aminopterin in several strains of mice. The 
degree of protection afforded by folic acid 
in mice w'as intimately related to the time 
of its administration with respect to ami- 
nopterin. Complete protection was ob- 
tained only when the metabolite was ad- 
ministered within a relatively short period 
(one hour) prior to but not immediatel) 
before or subsequent to the single injec- 
tion of the antagonist. These temporal con- 
ditions were found to be rec[uired for pro- 
tection even when various parenteral routes 
of administiation and scv'eral ratios of 
metabolite to antagonist were emplo)ed. 
Complete protection was observed when 
a ratio (folic acid : aminopterin) of 2.5:1 
was maintained at progressively increasing 
doses, until toxicity of the folic acid itself 
became manifest. The determination of an 
inhibition ratio (metabolite : antagonist) in 
the intact animal would thus appear to be 
of little significance, unless the temporal 
relationships of drug administration are 
specified. The necessar)' interv'al may repre- 
sent that period during which the mouse 
converts or incorporates the folic acid into 
the protective metabolic product. Aminop- 
terin may prevent this conversion. 

On the basis of the optimal time rela- 
tionships and ratios (metabolite : antago- 
nist) for protection observed in our studies. 


T-vble 4 

BLOOD COUNTS AT SEVENTY-TWO HOURS AFTER SUBCUTANEOUS ADMINISTR.ATION 
or AMINOPTERIN .AND FOLIC ACID TO MALE CFW MICE 


Xnunoptenn 
mg /hg 

Folic acid 
mg /Kg 

Hb 

gm / 700 cc 

lo 

0 

17 3(2)* 

20 

50 

15 8(4) 

10 

1 

17 3(2) 

10 

25 

15 9(4) 

10 

50 

15 8(4) 

0 

25 

14 9(4) 

0 

50 

15 5(4) 


/i B C./cu mm IP B C jeu mm 
^ISE 


11 5(2) 7460=^=1680(5) 

9 2(3) 1 3980 =i= 2280(5) 

10 5(2) 8800^ 660(4) 

7 7(2) 12550=^=2090(4) 

8 8(2) 11400=4= 900(4) 

7 2(2) 11840=4=1800(4) 

9 1(2) 12340=4=1720(4) 


* .\veragc value for the number of mice indicated in parentheses. 


Diferenlial 


Poly 

L^mph 

Mono 

63 4(5) 

36 4 

0 2 

25 8(5) 

73 4 

08 

35 0(4) 

65 0 

0 

24 5(4) 

74 5 

1 0 

27 5(4) 

71 0 

1 5 

29 8(4) 

67 8 

2 4 

20 0(4) 

79 8 

0 2 
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indirect evidence is available Avith regard 
to the metabolism of folic acid in the 
mouse. ^Vhen the folic acid (25 mg. per 
Kg.) ivas administered ttventy-four hours 
prior to the aminopterin (10 mg. per Kg.), 
rather than at one hour prior to the amin- 
opterin, a 50 per cent loss in protection 
was observed (Fig. 2). Since the ratio for 
50 per cent protection tvith folic acid ad- 
ministered one hour prior to aminopterin 
was 5 to 6 mg. per Kg. folic acid to 10 mg. 
per Kg. of aminopterin (Fig. 2), it may be 
inferred that approximately 80 per cent of 
the administered folic acid (25 mg. per Kg.) 
was metabolized or excreted in the mice 
during the ttrenty- four-hour period prior 
to the administration of aminopterin. Dur- 
ing the daily administration of folic acid, 
sufficient metabolite might be retained, 
regardless of exact temporal relationships, 
to provide partial or complete protection 
from the toxicity of repeated sublethal 
doses (0.1 to 0.5 mg. per Kg.) of aminopterin. 
Doses of this magnitude have been em- 
ployed by various observers,'’’ who 

have reported a partial or complete “re- 
versal” of the aminopterin effect in tumor- 
bearing and nonttimor-bearing rodents. 
These results could indicate that protection 
was afforded by cumulative doses of folic 
acid. No evidence was presented of reversal 
of established toxicity. 

The absence of a true reversibility, i.e., 
a failure of successful competition betrvecn 
metabolite and antagonist when these were 
made simultaneously available to the or- 
ganism, was observed even when the I'atio 
for protection by folic acid rs'as increased 
above required limits. For example, the 
administration of massive amounts of folic 
acid (50 to 75 mg. per Kg.), and 10 mg. per 
Kg. of aminopterin failed to interfere Avith 
the toxicity of the latter rvhen the nvo 
agents were simultaneously administered. 
Our data suggest that a true reversal of a 
lethal aminopterin effect may not be ob- 
tained by the administration of folic acid, 
despite the ability of folic acid to block 
completely or to prevent lethal toxicity of 
aminopterin. 


Mice injected at tv’eekly intervals showed 
repeated protection from single supralethal 
closes of aminopterin A\’hcn the usual ratio 
and time relationship for single-dose pro- 
tection Avas maintained. HoAvever, this 
protection Avas not obtained Aehen such 
doses Avere giAen at tAventy-four- or forly- 
eight-hour intervals. This observation 
might indicate that a subthreshold amount 
of aminopterin remained fixed in the tis- 
sues or Avas more sloAvIy excreted as com- 
pared to folic acid. Recent reports suggest 
that aminopterin may also interfere in the 
metabolism of glycine and creatine.- The 
first injection of aminopterin might, there- 
fore, produce an inapparent deficiency or 
alteration in metabolic factors, despite the 
protection from lethal toxicity by folic acid. 
Such an interference in relatecl metabolic 
processes might be responsible for the fail- 
ure of folic acid to protect the animal 
against rapidly repeated supralethal doses 
of aminopterin. The metabolic state ap- 
peared to return to normal Avithiii a Aveek, 
as demonstrated by the protection Avith the 
usual dose of folic acid. 

The experimental data rejiorted here may 
be correlated Avith the clinical experience 
that folic acid fails to reverse the toxicity 
of aminopterin. In the normal mouse, 
aminopterin appears to be unique in the 
extreme speed Avith Avhich it ntay produce 
an irreversible alteration in an essential 
metabolic process. 

SUMMARA' 

The influence of folic acid on the toxicity 
of single supralethal doses of aminopterin 
Avas studied in a number of mouse strains. 
Metabolite : antagonist ratios of 2.5 : 1 or 
higher Avere found to provide complete 
protection against supralethal doses of 
aminopterin. An optimal time interval for 
the demonstration of protection by the 
administration of metabolite Avas estab- 
lished as one hour prior to the antagonist. 
Simultaneous or subsequent administration 
of metabolite failed to prevent toxicity 
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from the antagonist, despite the use of vari- 
ous parenteral routes of administration. 
Increased latios of metabolite : antagonist 
failed to reverse to.\icit\, unless optimal 
temporal relationships were maintained. 
Stoichiometric proportions over a range of 
doses of metabolite : antagonist provided 
complete protection at doses of antagonist 
that were thiee to six times greater than the 
LDjo- At very large doses, the inherent 


to.xicity to the folic acid preparation itself 
became esident. 

Protection from supralethal doses of 
aminopterin was obtained repeatedly at 
weekly intervals, but no protection could 
be obtained by the daily administration of 
metabolite and antagonist in the proper 
dose and time relationships. Possible e.x- 
planations for these obseiAations are sug- 
gested. 
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STUDIES ON THE MECHANISM OF ACTION OF 
CHEMOTHERAPEUTIC AGENTS IN CANCER 
III. Relationship of Genital Groiuth Response in Mice to the 
Folic Acid Analogue, 4-Amino-pteroylglutamic Acid 

Emanuel B. Schoenbach, m.d., Abraham Goldin, ph.d., 
and Ezra M. Greenspan, m.d. 


.^^L. DIFFERENTIAL sex toxicity of 4- 
amino-pteroylglutamic acid (aminopterin) 
has been repeatedly demonstrated in the 
mouse.-' ** Attempts to eliminate this sex 
difference in toxicity by the administration 
of estrogen or androgen ^vere essentially 
without effect.- 

Several reports have appeared in which 
the grotvth-stimulating action of estrogen 
on the genital tract has been inhibited by 
induced folic acid deficiency''’ as well as by 
folic acid antagonists. '■ ® Hertz"' ^ reported 
inhibition of the estrogen-induced growth 
response in the chick oviduct and rat uterus 
by several folic acid analogues, including 
aminopterin. In rats, this antiestrogen effect 
was found to caube approximately 50 per 
cent reduction in uterine weight during a 
short period of observation after repeated 
administration of maximum tolerated doses 
of aminopterin. Partial restoration of estro- 
gen activity was again manifest tvhen pter- 
oylglutamic acid (folic acid) was adminis- 
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tered in large doses together with the ana- 
logue. Employing the oviduct of the newly 
metamorphosed frog, GoldsmitlU observed 
inhibition of estrogen activity after aminop- 
terin treatment, which could not, however, 
be restored by the addition of folic acid in 
ratios as high as 100:1 of folic acid to amin- 
opterin. Brendler found that aminopteiin 
blocked the a-estradiol-induced involution 
of the rat prostate but did not prevent the 
atrophic effect of castration. The andiogcn- 
induced stimulation of the prostate in cas- 
trate-adult or intact-immature rats was re- 
ported to be unaffected by aminopterin. 
The dosage of aminopterin employed ap- 
proximated the daily maximum tolerated 
dose (0.2 mg. per Kg.). Goldsmith et al.'' 
obtained interference with testosterone-in- 
duced growth response of the seminal vesi- 
cles and coagulating glands of testosterone- 
treated mice by feeding of the Ni®-methyl 
analogue of aminopterin (amethopterin). 
Although these experiments appear to be 
in disagreement in certain important details, 
dependent on species difference, they seem 
to suggest that folic acid may play some role 
as an essential factor in the utilization of 
the estrogens. In view of our observations 
of a differential sex toxicity of the antifolic 
compound aminopterin in mice, further 
studies were instituted in this species in an 
attempt to elucidate factors of importance 
in the mechanism of action of this chemo- 
therapeutic agent. This study presents our 
observations on the effects of aminopterin 
administration on the activity of estrogenic 
and androgenic substances as measured by 
growth changes in the genital organs. 
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Materials and Methods 

The experiments were performed on 
mice, employing CFW (National Cancer 
Institute strain) and Canvorth Farms CFl 
mice. The mice were individually marked 
and weighed daily. They were provided 
with water and food ad libitum and kept at 
an environmental temperature of 72° to 78° 
F. The drugs were injected either subcuta- 
neously or intraperitoneally, as indicated 
in the individual experiments. Fresh solu- 
tions of aminopterin were prepared prior 
to each injection period. Estrogen and tes- 
tosterone were prepared from stock suspen- 
sions. Aminopterin, estrogen, and folic acid 
were so administered that the total volume 
of diluent was equal to 1 or 2 per cent of 
the animal’s total body weight. The studies 
on the growth response of the female repro- 
ductive tract were made employing adult 
mice (19 to 22 gm.), immature mice (8 to 
14 gm.), and castrate females (19 to 21 gm.). 

The following types of experiments were 
performed: 1. Single lethal dosages of amin- 
opterin were given, followed one day later 
by a single injection of estrogen. The obser- 
vations were made two days after estrogen 
injection. The aminopterin was adminis- 
tered at 5 mg. per Kg. and 3 mg. per Kg., 
and estrogen in aqueous suspension, at 10 
mg. per Kg. 2. Aminopterin (0.3 mg. per 
Kg. per day) and estrogenic substances were 
administered on three successive days. The 
mice were sacrificed three days following the 
final injection. In this experiment, estrogen 
aqueous (10 mg. per Kg.), estrogen in corn 
oil (10 mg. per Kg.), and stilbestrol (10 mg. 
per Kg.) tvere employed. 3. Mice received 
daily injections of 0.3 mg. per Kg. of amin- 
opterin together with estrogen in corn oil 
(5 mg. per Kg.) for six successive days. The 
mice were sacrificed four days after the final 
injections. 4. Aminopterin (0.3 mg. per Kg.) 
was administered on three successive days 
followed by estrogen in corn oil (10 mg. per 
Kg.) administered as a single injection one 
day following the last aminopterin injec- 
tion. This experiment was terminated two 
days following the final injection. 5. Amin- 
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opterin (0.3 mg. per Kg.) was administered 
on three successive days and estrogen 
(10 mg. per Kg.) in corn oil on the two days 
following aminopterin treatment. This e.x- 
periment was terminated two days follow- 
ing the final injection. 6. Aminopterin at 
two dosages (0.3 mg. per Kg. and 0.2 mg, 
per Kg.) was administered, on three succes- 
sive days. Estrogen (10 mg. per Kg.) was 
given on the second and third day and the 
mice were sacrificed two days later. 7. Folic 
acid (25 mg. per Kg.) was administered on 
four successive days; aminopterin (0.3 mg. 
per Kg.) was administered on the last three 
days while estrogen (0.75 y per Kg.) was in- 
jected twice daily for the last two days. The 
uterine weight was obtained one day follow- 
ing the final injection. 

The mice were sacrificed by cervical dislo- 
cation. Following e.xcision, the wet weight 
of the uterus, ovaries, and oviducts were 
determined in nonovariectomized mice. 
The wet weight of the uterus only was de- 
termined in ovariectomized mice. 

The response of the seminal vesicle in 
male mice was also studied. Immature CFW^ 
mice were employed (8 to 12 gm.). Amin- 
opterin was administered for three succes- 
sive days and a-estradiol or testosterone pro- 
pionate was administered on the second and 
third day. The seminal vesicles were excised 
and wet weight determined forty-eight 
hours following the last injection. Appro- 
priate controls were employed in all of the 
experiments. 

' Results 

In the seven experiments outlined, no 
inhibition of the estrogenic growth response 
of the reproductive system was observ'ed in 
immature, ovariectomized, or mature fe- 
male mice (Table 1). These observations 
were always made together tvith appropri- 
ate controls including aminopterin alone, 
estrogen or androgen alone, and the vehicles 
for the specific drugs employed. Marked 
genital enlargement was obtained following 
estrogen administration even when supra- 
lethal doses of aminopterin were employed 



Table 1. EFFECT OF AMINOPTERIN ON THE ESTROGEN GROWTH RESPONSE OF THE FEMALE GENITAL TRACT IN THE MOUSE 
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Fig. ]. Absence of aminopterin inhibition of the estrogen growth 
response in immature female mice. Aminopterin was administered 
on three successive days. Estrogen and sesame oil were adminis- 
tered on the second and third day. The experiment was ter- 
minated two days after the final injection. Sal = saline; Ses = 
sesame oil. In the last three groups, sesame oil was administered 
an the second and third day. All injections were made subcutane- 
ously. (See Table 1, Experiment 6.) Dosages indicated are for 
single injections. 


(Table I, Experiment 1). Although a slight 
reduction in genital-tract weight was ob- 
served in mice treated with both the ana- 
logue and estrogen, this was also observed 
in animals receiving aminopterin alone. 
This slight reduction appeared to be corre- 
lated with the general impairment ol 
groivth that occuned after aminopterin ad- 
ministration. In no instance was this change 
deemed significant. The results of individ- 
ual e.xperimcnts in tvhich immature and 
ovariectomi.icd mice ivcre employed are 
suminari,?ed in Figs. 1 and 2. It may be 
noted in Fig. 2 that folic acid was without 
stinnilaiiic effect on the genital tract when 
administered either alone, with aminop- 
tcrin, or with aminopterin plus estradiol. 

Testosterone, at the dosage employed in 
these experiments, induced a significant en- 
laigemcnt of the seminal vesicle (Fig. 3). 
This increase was slightly, but not signifi- 
cantly, reduced by the concomitant admin- 
istration of aminopterin. Diminished gain 
in bod\ weight was noted among mice 


treated with aminopterin plus testosterone 
as compared with those treated with testos- 
terone alone. In immature male mice, the 
administration of aminopterin plus estro- 
gen produced no significant changes in 
seminal-vesicle weight as compared with the 
controls (Fig. 3). 

Discu-ssio.n 

In our experiments, the estrogen-induced 
growth response of the female genital tract 
and the androgenic growth stimulation of 
the seminal vesicle were not significantly 
depressed by administration of aminopterin 
in the mouse. Estrogen was administered 
both at massive physiological doses and at 
threshold doses. In those experiments in 
which minimal, but not significant, inter- 
ference with stimulatory' hormonal action 
occuiTcd, less animal iveight gain was noted 
in the mice treated tvith aminopterin plus 
honnone than in the mice treated with hor- 
mone alone. Mice treated with aminopterin 
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Fig. 2. Effect of aminopterin and folic acid on estrogoi growth 
response in ovarieclomized mice. The agents were administered 
on the following days: folic acid— day 1, 2, 4; aminopterin-day 

2, 4; estrogen-day 3, 4, two injections daily. —1 -folic acid 

administered one hour prior to aminopterin. 0 = folic acid and 
aminopterin administered concomitantly. C = control receiving 
n-saline on the days of aminopterin injection and 2 per cent 
sodium bicarbonate solution on the days of folic acid administia- 
tion. Aminopterin and estradiol dissolved in i\-saline. U = un- 
castrated control. Folic add dissolved in 2 per cent sodium bi- 
carbonate solution. Experiment terminated on the fifth day. 
(See Table 1, Experiment 7.) Dosages indicated are for single in- 
jections. 


alone had, in general, somewhat smaller 
uteri, and failed to gain as much weight as 
controls receiving the vehicle alone. Thus, 
minimal reduction in weight of the genital 
tract following aminopterin administration 
appeared to parallel the general impairment 
of the growth of the animal. 

Failure to obtain inhibition of the spe- 
cific action of estrogen with the antiColic 
analogue cannot be attributed to admin- 
istration of either insufficient antagonist or 
excess hormone. The amount of aminop- 
terin employed in these studies included 
supralethal dosage and also repeated dos- 
ages approximating the maximum tolerated 
dose. Administration of aminopterin twen- 
ty-four hours prior to administration of 
estrogen permitted optimal priot action of 
the antagonist. The dosage of estrogen em- 


ployed in one of the experiments (Table I, 
Experiment 7) (0.75 y per Kg.x*! of a-estra- 
diol) was in the region of the minimal elTec- 
tive dose for the mouse, and is less on a per 
kilo basis than the amount employed by 
Hertz,^ or Brendler in studies on the rat. An 
optimal growth respoitse to the administra- 
tion of estrogen was obtained in each ex- 
periment. 

The diifereniial sex toxicity previously 
observed- tvas characterized by greater tol- 
erance on the part of adult females to the 
lethal systemic toxicity of aminopterin 
when compared to adult males. Ihc admin- 
istration of estrogen to immature and ma- 
ture males produced only a slight alteration 
in the sex difference.- Bilateral adrenal- 
ectomy t\'as found to obliterate the sex 
difference completely. It was suggested that 
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Fig. 3. Absence of amino pterin inhibition of testosterone growth 
response in immature male mice. Arninopterin was administered 
on three successive days. Testosterone and estradiol were adminis- 
tered on the second and third day. The expeiiment was ter- 
minated two days after the final injection. Sal = saline; Ses = 
sesame oil. All injections were made subcutaneously. CFW mice. 
Testosterone propionate (Perandren) Ciba No. 13283-f. Estradiol 
dipropionate (Ovocylin) Ciba No. 132520. Dosages indicated are 
for single injections. 


the sex difference in lethal toxicity could be 
a reflection of differences in the metabolism 
of the adrenal steroids in females and in 
males. 

In planning the experiments reported 
here, it seemed reasonable to expect a block- 
age of the physiological action of estrogens 
in mice, since a slight but apparently defi- 
nite effect of estrogen teas obsen'ed on the 
differential sex toxicity.2 Furthermore, 
blockage of estrogen growth response had 
been reported in rats.® However, the results 
of our experiments show no blocking effect 
of estrogen in mice. Since arninopterin has 
been demonstrated to be a potent antago- 
nist of folic acid in mice,^ as well as in other 
species, it appears reasonable to conclude 
that the hormonally induced tissue-growth 
icsponse in the mouse is essentially inde- 
pendent of the atailability of folic acid. 


This result is in contrast to previous reports 
of such a relationship in other animal 
species. 

Summary 

In a series of experiments employing 
varying dosages and dosage schedules of am- 
inopterin, folic acid, and estrogen, no signi- 
ficant alteration in the estrogen-induced 
growth response of the female genital s)s- 
lem in mice was obtained with either arain- 
opterin or folic acid. 

Arninopterin did not significantly affect 
the seminal-vesicle enlargement induced by 
testosterone administration. 

The lack of interference in estrogen-in- 
duced growth response by the antifolic ana- 
logue, arninopterin, is in contrast with ob- 
servations reported in other animal species. 
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STUDIES ON THE ROLE OF FOLIC ACID 
IN THE LEUKEMIC PROCESS 


Howard E. Skipper, ph.d., Juanita B. Chapman, a.b., 
and jVIartelia Bell, b.s. 


T 

XT HAS been adequately demonstrated 
in both human and mouse leukemias that 
4-amino-pteroylglutamic acid (aminopterin) 
and certain derivatives of this folic acid 
antagonist possess the ability to inhibit 
preferentially the production of leukemic 
white blood cells.^- 

Burchenal et al.^ have recently reported 
that the antileukemic action of 4-amino- 
jsjio.methyl-pteroylglutamic acid can be 
blocked almost completely by prior adminis- 
tration of ten to twenty times as much folic 
acid. 

The present investigation has involved 
a study of the effects of large doses of folic 
acid alone and in combination with amin- 
opterin on the life span of mice with the 
rather acute transplanted Ak 4 strain leu- 
kemia. It appears quite evident that folic 
acid is a rate-controlling factor in this par- 
ticular leukemia. An excess of folic acid 
speeds up the leukemic process, causing the 
animals to die before untreated controls. 
Administration of a compound (aminop- 
terin) that antagonizes folic acid increases 
the life span of leukemic mice significantly, 
and thirdly, the antileukemic activity of a 
folic acid antagonist (aminopterin) can be 
reversed by administration of relatively 
large amounts of folic acid. 

Experimental Procedure 

The antileukemic assay procedure em- 
ployed has been described in a previous 
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publication.il Leukemia-susceptible Akm 
mice were inoculated with Ak 4 leukemia 
and treatment with aminopterin was begun 
after two days. Folic acid was injected intra- 
peritoneally, beginning twenty-four hours 
after inoculation. The injection schedule 
was uniformly on an alternate-day basis 
for a total of ten injections, or for as long 
as the mice sur\’ived. The diet employed 
in these experiments consisted of Purina 
laboratory chow supplemented with bread 
and milk and raw carrots. 

Results 

The results of the three separate e.xperi- 
ments with individual control groups are 
self-consistent. The summarized data are 
given in Table 1. The internal consistency’ 
of the c.xperiments is indicated in the simple 
statistical analysis. From the statistical 
point of view, there is less than one chance 
in a hundred that the obsers'ed accelerating 
effect of folic acid on the leukemic process 
mioht be anomalous. 

Discussion 

AFoolley and Pringle have recently noted 
the formation of 4-amino-5-carboxamido- 
imidazole during growth of Escherichia 
coli in the pre.?ence of 4-amino-pteroyl- 
glutamic acid. This possible purine pre- 
cursor, first observed to accumulate durine: 
sulfonamide bacteriostasis by .Stetten and 
Fox and later identified by .Shive et ah, 
offers interesting possibilities as a basis for 
the biochemical explanation of the present 
results and those of Burchenal.^ Gordon 
et al. have suggested that formyl folic acid 
is a functional derivative of folic acid, per- 
haps being involved in the introduction of 
the single carbon unit into purines and 
pyrimidines. Sonne, Buchanan, and Delluva 
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have injected isotopic formate into pigeons 


and observed that 72 per cent of the ureide 
carbon of the newly formed uric acid was 
derived from the administered formate. If, 
as Woolley suggests, aminopterin leads to 
a folic acid deficiency, which in turn is re- 
sponsible for a failure in purine synthesis, 
then it would appear that the rate-con- 
trolling function of folic acid in leukemia 
might be found in the last step of bio- 
synthesis of the purine skeleton, that step 
being the transfer of formate via formyl 
folic acid to the 2-position of the purine 
skeleton. 

Folic acid + HCOOH -a 

M.N - C-0 

Folic acid Vch :• +"-=* c - us. -h,o 

I ycH — ^ — > 

(Formvl folic HjN - i - 

acid) H 

(4-Amino-5-carbox- 

amicloiinidazole) 

Folic acid + Purine skeleton 

(In view of the observation of Getler et al. that 
free hypoxanthine is not a precursor of nucleic 
acid purines, it would appear that either some 
derivative of 4-ainino-5-carboxainidoiniidazole or 
hypoxanthine, possibly the ribosides of these com- 
pounds, might act as purine precursors.) 

]y:o-MethyIpteroylglutamic acid,^ N^°-phe- 
nacylpteroylglutamic acid,^ and 9,Ni®-di- 
methylpteroylglutamic acid® are three 
examples of the complete loss of growth- 
promoting activity of the basic folic acid 
structure that accompanies blocking of the 
jvjio group. 

It has been reported by Bethell et al. that 
the folic acid content of human leukemic 


ANTILEUKEMIC ASS.AY D.\TA 


Exper. 

no. 

Dose {ms.lKg.) 

Folic Aminop- 
aetd tcri n 

.Yo. 

mice 

5»rrj 

'rat time {do\s) 


Mean 

5,0.» 

1 

— 

— 

10 

7-14 

s.s 

T -? 


60 

— 

10 

7-S 

7.2 

0.4 


— 

0.23 

10 

14-20 

I6.S 

y_2 


— 

o,is 

10 

14-19 

15.7 

1.7 


— 

0.12 

10 

10-17 

13.9 

1.0 


— 

0.06 

10 

S-13 

9.8 

1.3 


60 

0.23 

10 

13-16 

14.0 

1.1 

2 

— 

— 

10 

7-10 

S.4 

1.2 


60 

— 

10 

7-S 

7.5 

0.5 


— 

0.23 

10 

12-lS 

15.7 

1.6 

3 

— 

— 

to 

7-12 

10.2 

1.6 


60 

— 

10 

8-9 

8,1 

0.3 


— 

0.23 

20 

10-17 

H.O 

2.0 


60 

0.23 

10 

S-13 

11.0 

1.3 


* Standard deviation 


leukocytes is much higher than that of 
normal leukocytes. If the requirement of 
purines, purine nucleosides, and purine 
nucleotides (for formation of cellular 
nucleoproteins) is greater in the more 
dynamic leukemic cell-forming tissue than 
in noi'mal cells, then an excess of folic acid 
might be expected to speed up the leukemic 
process and a deficiency might preferentially 
depress malignant mitosis. Such results have 
been obtained in the present experiments. 

This theory is, of course, not original, 
but if it can be further substantiated (tracer 
experiments with this objective are under 
way in this laboratory), a clearer under- 
standing of the biochemical mechanism of 
action of a known type of antileukemic 
agent might be forthcoming. 
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INTERFERENCE BETWEEN CERTAIN NEUROTROPIC 
VIRUSES AND TRANSPLANTABLE MOUSE TUMORS 

Hilary Koprowski, m.d., and Thomas W . Norton 


T 

-LHE concept of parasitizing tumor tissue 
to control neoplastic processes in experi- 
mental animals that has occupied many in- 
vestigators in the past was briefly reviewed 
by Moore^ in a recent publication. Follow- 
ing the report of Levaditi and Nicolau, in 
1923, that high concentrations of vaccinia 
virus were observed in epitheliomas of 
mice and rats, other tvorkers have demon- 
strated that various other viruses show 
affinity for transplantable experimental 
tumors. Moreover, in a few cases, a definite 
interference with the actual giowth has 
taken place. For instance, Levaditi and 
Haber reported, in 1937, that the avian- 
pest virus caused necrosis of an epithelial 
mouse tumor, and bioassays made with the 
remnants of the tumor indicated that the 
cells were no longer viable. In 1947, infec- 
tion of sarcoma 180 tvith neurovaccinia 
virus was shown by Turner and Mulliken 
not only to affect the rate of growth of the 
tumor but also to render the tumor cells 
nonviable, as judged by failure to obtain 
further transplants. Recently, Moore^ re- 
ported that the Russian spring-summer- 
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encephalitis virus parasitized mouse sar- 
coma 180, inhibited its growth, and caused 
extensive cellular damage, as evidenced by 
the complete inability to secure transplants 
by grafting virus-bearing tumor fragments 
into mice. 

The present study was undertaken to 
determine what other neurotropic viruses 
might possibly have oncolytic properties. 

Materials and Methods 

Viruses. The following viruses were 
tested: French neurotropic strain of yellow 
fever; Bwamba Fever (M483 strain); Ntaya; 
Passos I; pseudorabies; St. Louis encephali- 
tis (Brown strain); Ilheus encephalitis; 
Semliki Forest; Bunyamwera; "West Nile 
(M956 strain); Japanese B encephalitis 
(Nakayama strain); louping-ill; western, 
eastern, and Venezuelan equine encephalo- 
myelitis; and Russian spring-summer en- 
cephalitis. 

The viral inocula were of mouse-brain 
origin in the form of 40 per cent suspen- 
sions in distilled water kept in a frozen 
state in a COo box. Inoculations into tu- 
mor-bearing mice were done by parenteral, 
that is, either intra-abdominal or subcu- 
taneous, routes. In all instances except for 
three viruses (Russian spring-summer, 
Semliki Forest, and Venezuelan), each tu- 
mor-bearing mouse was inoculated with 
0.5 ml. of 40 per cent mouse-brain suspen- 
sion infected with the respective viruses. 
In the case of Russian spring-summer and 
Semliki Forest viruses, 10-^ dilution of in- 
fected mouse brain was inoculated in 0.2 
ml. amounts, either by intra-abdominal 
or subcutaneous routes, whereas with the 
Venezuelan virus, the inocula varied as 
stated in each protocol. 

Tumors. The [allowing transplantable 
mouse tumors tvere used: Crocker sarcoma 
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180 (Swiss albino mice), Patterson mouse 
lymphosarcoma (Akm mice), AVagner 
mouse osteogenic sarcoma (Akm mice), 
Ridgeway mouse osteogenic sarcoma (Akm 
mice), mouse mammary' adenocarcinoma 
EO 771 (C57 black mice), and raethyl- 
cholanthrene-induced sarcoma (Swiss al- 
bino mice). 

Mice. The Akm strain of mice teas pur- 
chased from Carworth Farms, from a stock 
bred for the Sloan-Kettering Institute for 
Cancer Research; the C57 black mice were 
purchased from Rockland Farms, and the 
Stviss albino mice from Tumblebrook 
Farms. The Akm and C57 black mice 
weighed 18 to 22 gm. each. The Swiss al- 
bino mice were of the same weight in some 
of the experiments, but in some of the tests, 
mice 10 to 12 gm. in weight were used be- 
cause of the greater susceptibility of 
younger mice to parenteral virus inocula- 
tions. 

Techniques. More of the studies were 
done with sarcoma 180 because of the 
greater availability of the Swiss strain of 
mice and because of the relative ease with 
which the tumor may be cultivated. The 
technicpie followed closely that of Moore"* 
and tv’ill be desmbed only briefly. 

The tumor was grown in the subcuta- 
neous tissue of albino Swiss mice for seven 
days; the mass was then removed, cut into 
2-mm. cubes, and one cube per mouse im- 
planted by use of trocar into the subcuta- 
neous tissue of the pectoral muscles. Four 
days after the transplantation, all mice bear- 
ing palpable tumors were culled, in general 
separated into groups of six mice each, and 
inoculated with the respective viruses. Five 
days later, the tumors of the virus-infected 
mice were measured with calipers in two 
diameters and the tumor outlines tvere re- 
corded. .At this time, also, the tumors of 
the same age in the untreated controls 
were measured and recorded for compara- 
ti\e purposes. .After the virus-inoculated 
mice showed signs of illness, the animals 
were sacrificed, and the tumor tissue, if 
any, removed, cut into 2-mm. cubes, and 


implanted subcutaneously in mice. AVhen- 
ever possible, transplants of tumors were 
made from one virus-infected mouse into 
five or six other mice. This technique was 
applied also to the other tumors, e.xcept 
that the virus inoculations Acere given at 
longer than four-day intervals after trans- 
plantation because of the rather delayed 
and irregular growth rate of the tumors. 

In many instances, only one half of the 
presumably infected tumor tvas used for 
bioassay. The remaining half, combined 
with other fragments of similar tissues, was 
made into a 10 per cent suspension in phys- 
iological salt solution and centrifuged for 
five minutes at 1500 r.p.m. Tenfold serial 
dilutions of the supemate in physiological 
salt solution were injected into Swiss mice 
in 0.03 ml. amounts by the intracerebral 
route. In some instances, tumor-bearing, 
virus-infected mice trere bled from the 
heart, their blood samples pooled, and the 
serum separated and titrated in mice. Also, 
in several instances, brain tissue Avas re- 
moved from the carcasses, and a 10 per 
cent suspension Avas prepared and titrated 
in mice. All animals Avere observed daily, 
and the number of sick and dead Avas 
recorded. 

Presentation of Results. In general, only 
those experiments are discussed in this re- 
port in Achich all of the tumor-implanted, 
Airus-inoculated mice became sick or mori- 
bund. The fcAV instances in which the 
infectivity ratio Avas less than 100 per cent 
are recorded in the tables. 

The results of bioassays are given in 
terms of ratios of mice that cleA-eloped 
tumors after implantation Avith presum- 
ably virus-infected fragments of the respec- 
tive tumors, and of controls that received 
transplants of tumors from mice that had 
not been given viral treatment. The groAvth 
of tumors Avas determined on several occa- 
sions, but the records presented in the 
tables give results observed at the time most 
unfavorable to the group that receiA'ed 
transplants from A-irus-infected mice, and 
the size of these tumors, if any, Avas com- 
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pared to the control tumors of the same 
age. A number of tracings of the original 
tumors and of their respective transplants 
are reproduced to illustrate the general 
trend of experimental results. 

Experimental Results 

Crocker Sarcoma ISO. Effect of Rus- 
sian Spring-Summer and "West Nile Vi- 
ruses. It may be observed in Table 1 that 
the single experiment in which Russian 
spring-summer virus was used confirmed its 
interfering action as described by Moore.^ 


West Nile virus introduced into mice 
bearing four-day-old sarcoma 180 caused 
frank signs of illness, usually on the fourth 
or fifth day after inoculation. The tumors 
in the virus-infected mice did not reveal 
any great differences in size, although, in 
general, the virus-infected tumors were 
slightly smaller than those in the nonin- 
fected controls. How'ever, the results of bio- 
assay, as indicated in Table 1, showed a 
definite interfering effect of the West Nile 
infection. In the first three experiments 
(A, B, and C), the virus-infected tumor 


Table 1 

INTERFERING EFFECT OF CERTAIN NEUROTROPIC VIRUSES ON THE 
VIABILITY OF MOUSE SARCOMA 180 


Results of bioassay; transplants originatingjiom: 




LDia 

virus titer in: 

Virus-inoculated mice 

Noninjected controls 



Tumor 

Brain 


Ratio of tumor- 

Size of 

Ratio of tumor- 

Virus strain 

Exp. 

tissue 

tissue 

Blood 

bearing mice* 

tumors X 

bearing mice* 

West Nile 

A 

10-3.00 



2:5 

Smaller 

5:5 

B 

10-2.00 



3:6 

Smaller 

6:6 


C 

10-3.00 



3:6 

Smaller 

6:6 


D 

10-3.50 

10-3.50 

<undil. 

6:21 

Smaller 

10:10 


E 

10-3.:o 

IQ-l.OO 

<undil. 

3:16 

Smaller 

10:10 


F 

10-3.00 



1:4 

Smaller 

5:5 


G 

10-3,00 

10-1.00 

<undil. 

0:5 

No growth 

6:6 


H 

X 



0:5 

No grotrth 

5:5 

Ilheus 

I 

10-3.50 



4:5 

Smaller 

8:8 


10-3.50 



0:5 

No growth 

5:5 



10-1.55 

10-3.50 


0:5 

No grow'th 

5:6 

St. Louis 


>10-5.00 

10-1.50 



0:4 

1:5 

No growth 
Smaller 

5:5 

5:5 



10-3 JO 

10-1.50 


1:5 

Smaller 

5:5 

Louping-ill 


i 

t 

10-5.50 



0:5 

0:5 

No growth 
No growth 

5:5 

5:5 





0:5 

No growth 

5:5 



10-5.05 



0:5 

No growth 

5:5 

Russian spring- 
summer 


>10-1.00 



0:6 

No growth 

6:6 

Bunyamwera 


10-0.50 

10-2.50 



4:4 

5:5 

Same 

Same 

5:5 

5:5 

Semliki Forest 


10-3.00 



4:4 

3:3 

Same 

Same 

3:5 

8:8 



10-5.00 



5:5 

Same 

6:6 

Japanese B 

II 

1O-0.50 

10-3.75 



5:5 

5:5 

Smaller 

Same 

5:5 

5:5 

Eastern 

equine 

encephalitis 

11 

<10-1.00 

<10-1.00 

<10-1.00 



5:5 

5:5 

5:5 

Same 

Same 

Same 

5:5 

5:5 

4:5 


* Antecedent =number of mice \ 


t Compared on the same'd^arX^Sntktion from noninfected control mice. 

t Not tested. 

^ Titer of virus in brain lii-, ^ lO”® 

II Infectivity ratio 3:6. 
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SASCOJ-1A 180 

looping la C0NI80L WEST NILE CONISOL 



Fig. I. Effect of louping-ill and IVest A'lle 
viruses on sarcoma 180. 

cubes apparently contained only enough 
viable cells to cause growth of another tu- 
mor in about one half of the animals. In 
subsequent experiments, the ratio of tu- 
mors from virus-inoculated mice was still 
smaller, and in two experiments (G and 
H), no tumors grew from transplants of 
virus-infected fragments. This interpreta- 
tion appears to be substantiated by exper- 
iments D and E, in which the virus-infected 
tumors were transplanted into a greater 
number of mice, but tumors grew in only 
six of twenty-one, and in three of sixteen 
mice, respectively. 

Tumors resulting from transplants of 
virus-infected fragments grew also at a 
much slower rate. Thus, the weight of tu- 
mors in experiments C and D was 0.11 gm. 
each when weighed on the eleventh day 
after transplantation, whereas the weight 
of a tumor from a noninfected transplant, 
measured at the same time after trans- 
plantation, was 0.79 gm., about seven times 
heavier. It should be pointed out that, in 
all instances, the results of bioassay from 
noninfected tumors gave 100 per cent re- 
sults. 

\Vcst Nile virus was found in all the tu- 
mor tissues, the LDjq titers ranging from 
10---““ to 10-^ *^®, but that this was not due 


simply to its possible presence in the blood 
was demonstrated by experiments D, E, 
and G, in which the virus was not re- 
covered from the blood pool of the virus- 
infected mice, and the titer in brain tissue 
was only about 1 log higher than in the 
tumor tissue. 

Effect of Ilheus, St. Louis Encephali- 
tis, AND Louping-Ill VIRUSES. The results in 
e.xperiments with the Ilheus and St. Louis 
encephalitis viruses seem to parallel those 
with the West Nile virus, with the excep- 
tion of experiment I, in which the inter- 
fering effect of viral infection, if present at 
all, was negligible. Again, the viral agents 
were present in the neoplastic tissues, and, 
in those animals that were tested, compa- 
rable LDjo titers were obtained from the 
brain tissues. The results of the four exper- 
iments in which the louping-ill virus w’as 
used as infecting agent indicate that, in all 
cases, viral infection rendered the five 
virus-infected tumor fragments used for 
transplantation incapable of further self- 
propagation. In contrast, tumor fragments 
obtained from noninfected controls gave 
rise in every instance to new tumors. 

The results of these e.xperiments are 
also depicted in Figs. 1 and 2, in which 

SAJCO.V1A 180 

ST LOUIS CONTEOL ILHEUS CONTSOL 



Fig. 2. Effect of St. Louis and Ilheus en- 
cephalitis viruses on sarcoma 180. 
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representative experiments ^vere chosen to 
show the characteristic behavior of tumor 
tissues affected by these viral agents. It may 
be observed that the viral infection had no 
apparent effect on the original tumors 
(upjDer half of each figure), but the size 
of the tumors obtained from virus-infected 
transplants seems to demonstrate clearly 
the interfering action of the viruses. The 
tumor in the louping-ill transplant never 
grew beyond the pin-point size, and no 
trace of tumor tissue was found in the same 
animal five days later. Three of the trans- 
plants from "West Nile-infected tumors 
finally gave rise to small tumors, but one 
regressed completely, as did the louping-ill 
and Ilheus transplants. From the trans- 
plants of St. Louis-infected tumors, only 
one of the five gave rise to a tumor that 
ultimately grew to a size equal to that of 
the control. 

Effect of Bunyamwera, Semliki For- 
est, Japanese B Encephalitis, and East- 
ern Equine-Encephalitis Viruses. It is in- 
teresting to note that when Bunyamwera, 
Semliki Forest, and Japanese B encephali- 


tis \iruses were used (Table 1), the infect- 
ing agent was always recovered from the 
neoplastic tissue, and, in some instances 
(Semliki Forest), in quite a high concentra- 
tion. Hotvever, in not a single instance did 
these viruses interfere with the viability of 
the tumor cells, as evidenced by the results 
of the bioassays. Conversely, in Eastern 
equine-encephalitis-virus infection, a 10 per 
cent suspension of tumor tissue obtained 
from a moribund mouse failed to elicit 
signs of infection in intracerebrally inocu- 
lated mice in three consecutire experimems. 
The same virus also failed to interfere trith 
the viability of the tumor. The fact that 
the Eastern equine-encephalitis virus pro- 
duced signs of fulminant sickness in the 
inoculated mice without affecting the via- 
bility of the tumor tissue indicates that 
severity of illness in itself is not the domi- 
nant factor responsible for the Interference 
observed with the other viruses (Table 1). 

Effect of French Neurotropic Strain 
OF Yellow-Fever, Ntaya, Bassos I, Pseu- 
dorabies, Bwamba Fever, and IVestern 
Equine-Encephalitis Viruses. Tumor- 


Table 2 

INTERFERING EFFECT OF VENEZUELAN EQUINE-ENCEPHALOMYELITIS VIRUS 
ON THE VIABILITY OF MOUSE SARCOMA 180 


Tumor-bearing mice 
inoculated with: 


Results of bioassay; transplants originating from: 


Virus-inoculated mice 


jVoninfected controls 


Exp. 

Virus 

dilutions 

Route 

LDji virus titer 
in tumor tissue 

Ratio of tumor- 
bearing mice* 

Size of 
tumor s\ 

Ratio of tumor- 
bearing mice* 

A 

10-3.00 

Subcut. 

>10-6.00 

4:4 

Same 

4:4 

B 


Subcut. 

10-5.:o 

2:3 

Smaller 

4:4 

c 

10 -coo 

Subcut. 

10-5.30 

4:4 

Smaller 

4:4 

D 

IQ-coo 

Subcut. 

10-4.70 

0:6 

No growth 

5:5 

E 

lO-s.M 

Subcut. 

10-4.C0 

0:3 

No growth 

4:4 

F 

J 0-5.00 

Subcut. 

10-5.70 

0:4 

No growth 

4:4 

G 

10-3.00 

Subcut. 

10-1.35 

5:5^ 

Same 

5:5 

H 

10-' 

Subcut. 

10-1.35 

10-5.70 

0:5j| 

2:4 

No growth 
Smaller 

5:5 

10-= 

10-' 

Subcut. 

Subcut. 

+ 

10-5.50 

0:4 

1:4 

No growth 
Smaller 

8:8 

I 

10-5 

10-5 

Feeding: 

Subcut. 

Subcut. 

One in- 

10-3.25 

<10-1.00 

10-5.70 

4:4 

4:4 

0:4 

Smaller 

Same 

No growth 
Same 

Same 

4:4 

4*4 


fected mouse brain 
per mouse 

>10-3.00§ 

10-1.50 

2:4 

4:4 

4:4 


* Antecedent =number of mice with measurable tumom; consequent =nurnoermimce ^an^,^^^^^^ ^ - 

t Compared on the same day after transplantation with tumors originating from nomnfected control m c 
$ Not tested. 

^ Mice immune to Venezuelan virus, 
li Nonimmune mice. 

§ LDso titer of brain tissue, of blood, 10 ^ 
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bearing mice inoculated with these vir- 
uses, respectively, only occasionally and 
irregularly became infected by the paren- 
teral route, and the infectivity ratio was 
rarely higher than 1:6 or 2:6. The tumors 
in the virus-infected mice showed no appre- 
ciable difference from those in the nonin- 
fected controls, and subsequent transplants 
gate rise to tumors that grew at the same 
rate and reached the same size as that ob- 
tained by transplants from nonviral treated 
controls. 

Effect of Venezuela.n Virus. Inocula- 
tion of Venezuelan virus into mice bearing 
sarcoma 180 was invariably followed b) 
illness on the fifth day after inoculation, 
and in many instances the infection curbed 
the gi'owth of the original tumors to a 
degree comparable to that described by 
Moore'* with the Russian spring-summer 
virus. However, when these small shrunken 
tumors were transplanted into Venezuelan- 
immune mice, the transplants grew at a 
rate comparable to that of untreated con- 
trols in some instances (Table 2, A); in 
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VENEZUELAN 

VENEZUELAN 

CONTROL 

10-2 SQ 

10-5 SQ 
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• 
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• 
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TIiANSPLANTS 


— 

# 

A 

— 

• 
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# 
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Lie. 3. Efjcct of Venezuelan equine-en- 
ceplialomyelitis vims on sarcoma ISO. 


some instances, no growth of tumor oc- 
curred after transplantation (D, E, and F); 
whereas in others, although growth was 
observed, the terminal size of the trans- 
planted tumor was much smaller than that 
of the untreated controls (B and C). The 
use of Venezuelan-immune mice is nec- 
essary, inasmuch as in earlier e.xperiments 
it had been observed that transplantation 
of virus-containing tumor fragments into 
normal mice resulted invariably in the 
death of the animal owing to infection with 
the • Venezuelan virus. To investigate 
whether or not the erratic behavior resulted 
from the use of Venezuelan-immune mice, 
fragments from the same virus-infected tu- 
mor were transplanted both into Venezu- 
elan-immune mice and into normal mice 
(e.xperiment G). As indicated in Table 2, 
transplants into the Venezuelan-immune 
mice resulted in tumor growth in all of the 
inoculated mice, but in the nonimmune 
mice, which became moribund on the sLxth 
day after transplantation, no trace of tumor 
tissue was found; whereas, in the controls 
that received transplants from noninfected 
control mice, tumors had grown to sizeable 
proportions by that time. 

In e.xperiment H are summarized results 
of an attempt to determine vv'hether or not 
any relationship e.xists between the dilu- 
tion of virus used in the inoculum and the 
oncolytic effect. This appeared to be pos- 
sible, since the tumor growth was curbed 
to the highest degree in those mice that 
received the lowest dilution of infected 
mouse-brain suspension (to such a degree 
that there was not enough tumor tissue left 
in mice infected with the 10-- dilution for 
titration purposes). However, as is evident 
from the bioassays, results were far from 
uniform and were inconclusive in char- 
acter. Tracings of tumors obtained from 
mice infected with 10 - and 10'= dilution 
respectively, as well as of the respective 
transplants secured from such tumors, are 
shown in Fig. 3. Comparing these with the 
untreated controls, it may be observed that 
in all instances the tumors in the virus- 
treated mice were of smaller size than in 
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the controls, though the clifEerence was 
more marked in mice inoculated tcith lO'- 
dilution than with the 10~^ dilution. In 
one case, the transplants did not give rise 
to tumors; in the other (lO-^ dilution), the 
interfering action of the virus tvas only 
presumptive because of the slower rate of 
growth of the virus-infected tumor im- 
plants, as compared to the controls. 

In order to test the possibility that the 
route of introduction of the virus may have 
an effect on the results, mice bearing three- 
day-old sarcoma 180 -were starved for 
twenty-four hours and then placed in in- 
dividual cages, and each was given as food 
one Venezuelan-infected mouse brain 
(Table 2, I). First signs of sickness were 
usually noted on the sixth day after the 
infectious meal, at which time the mice 
were sacrificed. It was found that the tumor 
grotvth had been curbed markedly, as com- 
pared to control noninfected tumors, and 
yet the results of the bioassays were as 
irregular as in the previous experiments. 

That the virus seemed to concentrate in 
the tumor tissue is indicated by the high 
LD30 titers in mice (Table 2). It may be 
added at this point that, in contrast to the 
West Nile virus, infection with Venezuelan 


virus in mice was accompanied by vireniia 
and yet the titer of the virus in the blood 
never exceeded 10-3- <5^ about 2 logs lotrer 
than the titer of the virus in tumor tissue. 
Again, there seems to be no doubt that an 
affinity between Venezuelan virus and 
tumor tissue does exist. 

Encouraged by the results obtained with 
the West Nile virus, and not exactly en- 
couraged but rather puzzled by the be- 
havior of the Venezuelatr virus, we ex- 
tended the studies to tunrors other than 
sarcoma 180. 

Metbylcholanthrene Sarcoma, Adenocar- 
cinoma EO 771, Wagner Osteogenic Sar- 
coma, and Ridgeiuay Osteogenic Sarcoma. 
Effect of West Nile Virus. It may be 
seen in Table 3 that IFest Nile virus 
showed marked interfering activity with 
tumor growth in the case of methylcho- 
lanthrene-induced sarcoma. Even in experi- 
ment A, in which two of five implants had 
enough viability to start growing, the re- 
sulting tumors tvere of much smaller size 
than the tumors obtained from implants 
of noninfected controls. Moreover, in ever)' 
instance, the LD.-,o titer of the virus in 
tumor tissue teas high, indicating again the 


Table 3 

INTERFERING EFFECT OF WEST NILE VIRUS ON THE VIABILITY OF TRANSPLANTABLE 
MOUSE TUMORS OTHER THAN SARCOMA 180 


Results of bioassay; transplants originating from: 


Tumor type 


Virus inocu- 
lated after 
tumor implant 


LDso virus 
titer in 
tumor 
tissue 


Virus-inoculated mice 


Noninfected controls 


Ratio of tumor- 
bearing mice* 


Size of 
tumors f 


Ratio of tumor- 
bearing mice* 


A 


6 

Iq-loo 

2:5 

Smaller 

4:5 

g 

Methylcholan- 

7 

>10~’-'X' 

0:4 

No growth 

5:5 

G 

threne-induced 

7 

lO-t.50 

0:6 

No growth 

5:6 

D 

sarcoma 

7 

10-5-9® 

0:5 

No growth 

5:5 

E 


7 

10-1.70 

0:5 

No growth 

4:5 

F 

G 

H 

Adenocarcinoma 

EO 771 

7 

7 

12 

10-4.50 

10-3-50 

10-3.90 

0:5 

6:6 

6:6 

No growth 
Smaller 

Same 

3:4 

6:6 

5:5 

I 

J 

Wagner osteo- 
genic sarcoma 

14 

14 

10-3.00 
> 10 ~^<so 

0:5 

0:6 

No growth 

No growth 

5:5 

5:5 

K 

L 


22 

10-1-70 

0:5 

No growth 

5:5 

Ridgeway osteo- 

15 

10-5.50 

0:5 

No growth 

5:5 

M 

genic sarcoma 

22 

10-5.50 

0:5 

No growth 

4:4 


* Antecedent =nomber of mice with measurable tum9re: consequent =nuinueruL control mice, 

t Compared on the same day after transplantation with tumors originating from nonintected co 
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/^£THyLCHOLANTHJ£N£ SA8CO>^ 

WEST NILE CONTROL VENEZUELAN CONTROL 



Fig. 4. Effect of U'est Nile and Venezuelan 
equine-enceffhalomyelilis viruses on melhyl- 
cholantlirene-induced sarcoma. 


affinity of the pathogen for tumor tissue. 
The results of e.xperiment B, presented in 
Fig. 4, indicate that, although the original 
tumors infected with \Vest Nile virus 
seemed to be only slightly smaller than the 
corresponding controls, no tumor grew 
from the transplanted virus-infected tissue, 
in contrast to the nonviral tumor tissue 
that gave rise to large tumors. 

In e.xperiments irith adenocarcinoma EO 
771, results of bioassay in e.xperiments E 
and F (Table 3) seem to indicate that ^Vest 
Nile virus interfered with the oncotic 
process. Graphic presentation of experi- 
ment E is shown in Fig. 5. The transplants 
remained the size of pin points and seemed 
to undergo complete absorption within 
four days after the measurements were 
taken. Conversely, results of the two other 
experiments (G and H), in which good 
titers were obtained in tumor tissue, in- 
dicated a general failure of the virus to in- 
terfere, although in experiment G, the 
tumors that resulted from virus-infected 
implants seemed to be of smaller size than 
the non\iral control tumors. 

If one may draw any conclusions from 


five experiments, f\'est Nile virus seemed 
to display definite interfering effect in the 
case of the \Fagner and Ridgeway osteo- 
genic sarcomas (Table 3). This is not only 
evidenced by the complete failure to ob- 
tain tumors from virus-infected transplants, 
but also by the fact that, in every' instance, 
inoculation of \Vest Nile virus seemed to 
arrest markedly the development of the 
original tumor. It may be also of interest 
to note that, in experiments L and Af, frag- 
ments from the identical Ridgeway tumor 
were used but the interval for virus inocula- 
tion varied and yet the end results were 
the same, since on bioassay', the virus-in- 
fected tissue failed to grow. 

Effect of Venezuelan' Virus. The effect 
of Venezuelan virus on the Ridgeway and 
Wagner osteogenic sarcomas (Table 4) tvas 
even more marked than that of the V'^est 
Nile virus, since not only was the growth of 
tumors in the infected mice arrested but 
also marked shrinkage in size occurred. 
As indicated in Table 4, the virus was 
present in tumor tissue, and the results of 
the bioassays confirmed the impression 
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Fig. 5. Effect of West Nile and Venezuelan 
ecjuine-enceplialomyelitis viruses on adeno- 
carcinoma EO 771. 
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gained that the Venezuelan ^iius inter- 
feted markedly with the \iability of the 
tumor tissue. 

The lesults of bioassays of methylcholan- 
threne-induced sat coma and adenocat- 
cinonia EO 771 otiginating ftom mice in- 
fected ivith Venezuelan viius tveie less en- 
couraging (Table 4), despite the fact that 
the vitus seemed to patasitize the tumor 
tissue quite heavily. The effect of the \itus 
on the original tumot implants was quite 
matked, as indicated in Ftgs. 4 and 5, pat- 
ticulaily in case of adenocaicinoma EO 
771 (Fig. 5). Yet, on bioassays, thiee of 
the methylcholanthtene tumot tiansplants 
(Table 4, B) and one of the adenocaicinoma 
EO 771 implants (D) finally gave tise to 
tumots, but aftei a much sloiver rate of 
giowth than of the contiol tumots. 

ErrECT OF Japanese B Encephalitis, 
Semliki Forest, Bunyamwera, Ilheus, 
Loupjng-Ill, St. Louis Encephalitis, and 
Eastern Equine-Encephalitis Viruses. 
The effect of these viiuses upon the viabil- 
ity of the tumois is summaiized in Table 
5. It may be observed that in the methyl- 
cholanthiene-saicoma gioup, infection of 
mice with Japanese B, Semliki Foiest, and 
Bunyamweia viiuses seemed to have little, 
if any, effect, since neither ivas the size of 
the oiiginal tumois influenced by the in- 


fections noi did the lesults of bioass.us 
bung out any conclusiie diffeiences. In 
contrast to these liiuses, louping-ill, St. 
Louis, and Ilheus liaises seemed to imci- 
feie with the viability of the metlqlcliolan- 
thiene saicoma, if one may judge on the 
basis of lesults in single expeiiments. hi 
all these expeiiments, the LD-,o titeis in- 
dicated that the pathogens iveie piesent in 
the neoplastic tissues, and in the case of 
Jaiianese B viius in quite a high concen- 
tiation. 

In the adenocaicinoma EO 771 gioup, 
Japanese B, Semliki Foiest, and Bunyani- 
wera viiuses failed to exeit any influence 
on the viability of the tumor cells, as in- 
dicated by negative lesults of the bioassa)s. 
despite the high titeis of the liiuses in 
tumor tissues. The thiee implants obtained 
from Buiiyainweia-viius-infected tumoi 
tissue showed a slou'er giowth late than the 
contiol mateiial, yet finally tumois grew 
in all three mice. Louping-ill and St. Louis 
encephalitis viiuses seemed to inteifeie with 
the viability of the cells, as did Ilheus \iius 
in one expeiiment. In the second expeii- 
ment with Ilheus virus, lesults ireie nega- 
tive; they may ha\e been influenced by the 
moie prolonged period between tuinoi im- 
plantation and viius inoculation Hoi\e\ei, 
viius was piesent in tumoi tissues in both 


Table 4 

INTERFERING EFFECT OF VENEZUELAN EQUINE-ENCEPHALOMYELITIS VIRUS ON THE 
VIABILITY OF TRANSPLANTABLE MOUSE TUMORS OTHER THAN SARCOMA 180 






Results of bioassay; transplants 

originating from • 



Virus inocu- 
lated after 
tumor implant 

Z,Z),o virus 

Virus-inoculated mice 

Pioninfected controls 



tumor 

Ratio of tumor- 

Size of 

Ratio of tumor- 

Exp 

Tumor hpe 

days 

tissue 

bearing mice* 

tumors \ 

bearing mice* 

A 

Methylchol- 
anthiene induced 

1 

10-5 7. 

2:3 

Same 

3:6 

B 

sarcoma 

6 

10-5=5 

3:6 

Smaller 

6:6 

C 

D 

E 

Adenocai cinoma 
EO 771 

7 

7 

7 

>10-« 50 

t 

10-6 00 

4:4 

1:5 

4:6 

Same 

Smaller 

Smaller 

5:5 

5:5 

5:5 

F 

Wagner osteo- 
genic sarcoma 

14 

10-5 50 

0:5 

No growth 

6:6 

G 

Ridgeway osteo- 

11 

t 

0:4 

No growth 

5:5 

H 

gemc sarcoma 

22 

10-6 15 

0:5 

No growth 

5:5 


* Antecedent =number of mice mth measurable tumors, consequent =number of mice implanted \\ith tumor cubes 
t Compared on the same day after transplantation with tumors originating from noninfected control mice 
i Not tested 
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instances and e\en in much higher con- 
ceit nation in the second experiment. 

Tlie results with the AVagner and Ridge- 
way osteogenic sarcomas are of some inter- 
est, since the Bun)antweia sirus seemed to 
interfcie with the viability of both t)pes of 
tumors. Louping-ill tirus, which so far 
seemed to affect the \iabilit) of each type 
of tumor tested, failed to do so in the one 
expei intent performed with AVagner osteo- 
genic sat coma. Although the tate of gtowth 
of the louping-ill-infecied tumor ftagments 
teas slou’et than that of the contiols, finally, 
in four of the fi\e implanted mice, tumors 
giew to quite sizeable pioportions. These 
results seem particulaily interesting be- 
cause of the fact that the Venezuelan and 
A\'’est Nile tiruses had uniformly interfered 
with both the "Wagner and the Ridgeway 
osteogenic sai comas (Tables 3, 4). The East- 
ern equine-encephalitis viius, which did 
not inteifeie with the \iability of Ridge- 
way osteogenic saicoma, attained quite 


high concentration in the tumor tissue, in 
contiast to obsercations with sarcoma 180 
(Table 1). 

A number of experiments were per- 
formed with the Patterson mouse lympho- 
sarcoma. The results with the "West Nile 
and Venezuelan viruses were irregular and 
erratic, but it should be pointed out that 
work with this tumor presents much greater 
difiiculties. The rate of growth of the tumor 
is not uniform, and e.xperiments tvere often 
conducted with mice bearing sizeable 
tumors before infection wdth viruses was 
induced. This may account for some of the 
puzzling failures obsened with the Patter- 
son lymphosarcoma, and additional experi- 
mentation is lequired before any conclu- 
sions can be drawn. 

Comments 

In the analysis of the data presented 
here, one should bear in mind the factor 
of experimental error that is inherent in 


Table 5 


INTERFERING EFFECT OF CERTAIN NEUROTROPIC VIRUSES ON THE VIABILITY OF 
TRANSPLANTABLE MOUSE TUMORS OTHER THAN SARCOMA 180 




Virus inocu- 
lated after 
tumor implant 
days 

LD„o iiTUS 
titer in 
tumor 
tissue 

Results of bioassay; transplants originating from- 
Virus-inoculated mice Xoninfected controls 

Tumor t)pe 

Virus strain 

Ratio of tumor- 
bearing mice* 

Size of 
tumors ^ 

Ratio of tumor^ 
bearing mice* 


Japanese B 

6 

10'* 

2:2 

Same 

4:4 


Japanese B 

7 

10'* 

5:5 

Smaller 

5:5 

Methyl- 

Semlikt 

6 

10-JM 

3:3 

Same 

5:5 

cholanthrcnc 

Bunyam'Ncra 

6 

lO-I TO 

6:6 

Same 

6:6 

induced 

Bunyam'v era 

7 

10"’ 90 

5:5 

Smaller 

5:5 

sarcoma 

Louping-ill 

6 

>10-0 00 

0:5 

No growth 

5:5 


St Louis 

6 

>10-5 00 

0:5 

No grow-th 

5:5 


Ilheus 

7 

10'* 

0:6 

No growth 

5:6 


Japanese B 

12 

10'= 

4:4 

Same 

5:5 


Semlifci 

6 

>10-. CO 

5:5 

Same 

5:5 

Adeno- 

Bunyam'vcra 

6 

>10-. 00 

3:3 

Smaller 

4:4 

carcinoma 

Louping-ill 

7 

10"* 

0:5 

No growth 

5:5 

EO 771 

St Louis 

6 

10-3 TO 

1:4 

Smaller 

4:4 


Ilheus 

6 

10-3 SO 

0:5 

No growth 

5:5 


Ilheus 

12 

>10".M 

5:5 

Same 

5:5 

W'agncr 

Bunyamwcra 

14 

10-*™ 

1:5 

Smaller 

6:6 

Osteogenic 

Louping-ill 

14 

lO-.oo 

4:5 

Smaller 

6:6 

sarcoma 

St Louis 

Eastern equine 

14 

10-1.0 

4:5 

Smaller 

3:4 

Ridqcw av 
ostcoi^cnic 

encephalitis 

Russian 

14 

10-. .0 

4:5 

Same 

4:5 

sarcoma 

Spring-summer 

14 

10-. 90 

0:4 

No growth 

4:4 


Bunyamwera 

14 

10-3 to 

0:4 

No growth 

4:4 


* Anicctdcnt —number of mice unth measurable tumors, consequent =number ol mice implanted with tumor cubes. 
T CompTred on the same da> alter transplantation \\ith tumors onginating irom nonmtected control mice. 
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such types o£ investigations. Apart from 
the variability in growth rates and in re- 
gression rates among the different types of 
transplantable mouse tumors, introduction 
of a viral agent may lead to further vari- 
ations. For the bioassays, only six 2-mm. 
cubes of tissue were employed from each 
tumor which, in case of interference, poses 
still another question: whether or not these 
particular fragments contained viable cells 
in sufficient numbers to start fresh tumor 
growth. The term “interference with 
viability of cells,” therefore, must be taken 
with certain reservations in mind. Accord- 
ing to Zahl and Brasher, there must be at 
least 20,000 viable cells in a fragment of 
sarcoma 180 to obtain successful trans- 
plantation. If the number of viable cells is 
reduced to 5000 or 1000, the number of 
takes will reach zero and no tumor will 
grow on bioassay. The number of viable 
cells may be markedly decreased as a result 
of virus infection, but the possibility is not 
excluded that there are viable neoplastic 
cells still present in virus-infected tumor 
tissue. Even when all of these factors are 
taken into consideration, one is probably 
justified only to comment upon the general 
trend in the results of the experiments, 
rather than to discuss the specific results of 
particular experiments. 

The viruses that parasitized sarcoma 180 
fall into two main categories — louping-ill. 
West Nile, Ilheus, and St. Louis encephali- 
tis, which caused total or partial interfer- 
ence with the viability of tumor cells; and 
Semliki Forest, Bunyamwera, and Japanese 
B encephalitis, which, in a rather limited 
number of experiments, showed no inter- 
ference. With the exception of Eastern 
equine-encephalitis virus, all of the viruses 
inoculated into mice bearing sarcoma 180 
were recovered from neoplastic tissues in 
titers equal to, or slightly lower than, in 
infected mouse brain. In the Eastern 
equine-encephalitis experiments, the patho- 
gen was absent from the tumor tissue and 
no interference occurred with the viability 
of the tumor cells. 

The Venezuelan equine-encephalomye- 


litis virus stands out from among all of the 
other so-called neurotropic viruses, not only 
because of its high invasive power, vir- 
idence, and wide host range, but also 
because of its erratic behavior in tumors. 
Its oncolytic power was clearly demon- 
strated in many experiments in which the 
growth of the original tumors was arrested 
w'hen infection with the Venezuelan virus 
took place. However, the results of bio- 
assays in some instances indicated that an 
active interference with the viability of 
the tumor cells had occurred, but in others 
the transplants gave rise to tumors of size 
equal to that of the controls. This ap- 
parently erratic behavior becomes less 
paradoxical if viewed in the light of the 
work reported by Zahl and Brasher. If one 
postulates that the effect of Venezuelan 
virus is not uniformly spread throughout 
the tumor tissue and that some cells are 
affected while others remain still viable, 
the factor of chance must be given con- 
sideration; the particular fragments used 
for transplantation might or might not 
have contained enough viable cells to start 
new growth. 

With the methylcholanthrene-induced 
sarcoma and adenocarcinoma EO 771, the 
general trend of results was similar to that 
observed with sarcoma 180 except that the 
factor of experimental error was much 
greater because of the limited number of 
experiments. However, West Nile, Ilheus, 
St. Louis, and louping-ill viruses showed 
interfering effects with the viability of the 
uvo types of tumors, whereas, Japanese B 
(two experiments), Semliki Forest (one 
experiment), and Bunyamwera (two experi- 
ments) failed to do so. Erratic results were 
observed again when Venezuelan virus was 
used as the infecting agent. 

When the Wagner and Ridgeway osteo- 
genic sarcomas were used as test tumors, 
both West Nile and Venezuelan viruses 
interfered to a marked degree with their 
viability, since no positive results were ob- 
tained on bioassay. Of rather surprising 
nature was the observation that the Bun- 
yamwera virus, which in all previous ex- 
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periments with other tumors failed to show 
any interfering abilit), in the single experi- 
ments with ^Vagner and Ridgeway tumors 
showed definite oncolytic effect (Table 4). 
On the other hand, louping-ill and St. 
Louis encephalitis viruses had little or no 
interfering effect on the viability of the 
Wagner osteogenic-sarcoma cells. The East- 
ern equine-encephalitis \irus, which failed 
to parasitize sarcoma 180, was present in 
Ridgeway osteogenic-sarcoma tissue (lO-^ ■>“) 
but produced no interfering effect on the 
tumor growth. 

These results seem to indicate that it is 
unwise to generalize on the behavior of 
viruses in relation to all transplantable 
mouse tumors, and that one should confine 
the analysis to the effect of a particular 
virus on one particular type of tumor with- 
out drawing anj parallel conclusions. Fur- 
thermore, it should be pointed out that to 
bring about the interfering effect, a lethal 
virus infection of the mice was necessary. 

The results of these investigations thus 
far have no piactical aspect, nor do they 
constitute this ) ear’s cure for cancer. If 
anything, they underline the basic prob- 
lems: IVhat is the factor (or factors) that 
favois not only the multiplication of such 
immunologically unrelated viruses as W^est 
Nile and Ilheus, or louping-ill and Vene- 
zuelan equine-encephalomyelitis, in tumor 
tissue but also leads to active interference 
with the oncotic process? Does, perhaps, a 
substrate exist in the tumor cells that is 
essential to the multiplication of certain 
viruses and that at the same time is neces- 
saiy for the self-perpetuation of the oncotic 


process? IV'^hat is the relation of this hypo- 
thetical substrate to the one that ma) be 
present in the central nervous system? 
Answers to such questions must await fur- 
ther clarification of the metabolic processes 
involved both in tumor cells and in viruses. 

Su.MMARY 

A study of the effect of infection with 
certain neurotropic viruses upon the via- 
bility of transplantable mouse tumors is 
reported. 

The viruses of louping-ill. West Nile, 
Ilheus, Russian spring-summer, and St. 
Louis encephalitis parasitized sarcoma 180 
and showed either total or partial interfer- 
ence with the viability of the tumor cells. 
The viruses of Semliki Forest, Bunyamwera, 
and Japanese B encephalitis showed no in- 
terference with the viability of the tumor 
cells despite the presence of the viruses in 
tumor tissues. Eastern equine-encephalo- 
m)elitis virus was the only one of the 
group of viruses tested against sarcoma 180 
that failed to parasitize the tumor tissue. 

The viruses of French neurotropic yellow 
fever, Bwamba, Ntaya, Passos I, pseudo- 
rabies, and Western equine-encephalomye- 
litis failed to infect the mice by parenteral 
inoculations, and hence no effect on sar- 
coma 180 was observed. 

.Against the osteogenic sarcomas, the most 
consistent interfering effect was observ'ed 
with the AFest Nile encephalitis and Vene- 
zuelan equine-encephaIom)elitis viruses, 
and in one experiment, with the Bunyam- 
wera virus. 
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FURTHER STUDIES ON THE DESTRUCTIVE EFFECT 
OF THE VIRUS OF RUSSIAN FAR EAST ENCEPHA- 
LITIS ON THE TRANSPLANTABLE MOUSE 

SARCOMA 180 

Alice E. Moore, m.d., and Sheelagh O’Connor, b.a. 


T 

- 1 - HE destructive effect of the virus of 
Russian encephalitis on the transplantable 
mouse sarcoma 180 has already been re- 
ported.- In this communication are de- 
scribed some of the conditions under which 
the destruction takes place. 

I\fATERIAL AND METHODS 

Virus. A stock virus was prepared by re- 
moving brains aseptically from paralyzed 
mice and preserving them frozen in separate 
tubes at —40° C. When virus was needed, 
a brain was made into a 10 per cent sus- 
pension by grinding without abrasive tvith 
10 per cent normal rabbit-serum-physiologi- 
cal saline. The appropriate dilution was 
then inoculated. The amount of virus in 
the supernatant was titrated by intracer- 
ebral inoculation in mice. It remained in 
the range of 10“® ± 1 log. 

Tumor. The transplantable mouse sar- 
coma 180 was used throughout the experi- 
ments. This rapidly growing, anaplastic 
tumor takes in 100 per cent of the trans- 
plants and attains a diameter of 10 to 15 
mm. in one tveek. 

Bioassay. The bioassay technique was re- 
lied upon to determine the extent of tumor 
destruction. Although histological examina- 
tions demonstrate necrosis, the ultimate 
critei'ion of destruction must be the ability 
of the tumor to gi'ow. Following infection 
of the animal with Russian encephalitis 
t irus, the tumor tvas removed and the least 
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necrotic pieces cut into 2-mm. cubes for 
implantation into mice immunized agtiinst 
the same virus. It tvas necessary to use im- 
mune mice because the tumor implants 
always carried enough of the infecting 
agent to cause the death of a nonimmu- 
nized animal in one to two weeks. Tumor 
measurements were made by calipers at 
weekly intervals after transplantation into 
the immune hosts. The percentage of 
growth was reported as the number of 
tumor pieces that grew in relation to the 
number implanted. Animals were observed 
for a period of four weeks. "Whereas in 
many instances the transplants grew very 
slowly, they were classified as viable tumors. 

Determinations of Virus Content. "When- 
ever a tumor tvas transplanted to determine 
its viability (bioassay), one half was set aside 
for emulsification and determination of its 
virus content. At the same time, the brain 
of the tumor-bearing animal tvas removed 
aseptically and the amount of virus in it 
determined. The tissues were made up to 
10 per cent in diluent and serial ten-fold 
dilutions made. Groups of three mice each 
were injected intracerebrally with 0.03 cc. 
of alternate dilutions. Although this 
method does not determine the titer as 
accurately as one might wish, it is ade- 
quate to alloiv the comparison of the 
amounts of virus present in different 
samples. The results obtained have been 
consistent. Titers have been calculated ac- 
cording to the Reed-Muench method for 
determining 50 per cent end points.^ 

Alice. Swiss mice obtained from com- 
mercial breeders were used for both tumor 
implantations and titrations. For the bioas- 
say experiments, they tvere immunized by 
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Fig. 1. Average xueight of the smeoma ISO 
aftei infection with the vuus of Russian 
encefAialitis. 


the intiapeiitoneal injection of 0.2 cc. of a 
foiniali/ed mouse-brain \accine prepared 
and adininisteied accoiding to the method 
of Casals and Olitsky.^ 

Results 

Effect of Russian Encephalitis Infection 
on the Giowth of the Saicoma ISO. It has 
been pievioiisly noted that following intra- 
peiitoneal inoculation of biain-suspension 
\iius, the implanted tumois giew normally 
foi two 01 thiee days, then their giowth 
stopped.- In this e\pei intent, gtoups of ten 
animals beaiing tumois bilaterally im- 
planted foul da)s pietiously were inoc- 
ulated intiaperitoneally with 0.05 cc. of a 
10 dilution of biain-suspension virus and 
killed at imeitals theieafter. The ateiagc 

o 

eights of the tumois fiom the infected 
and noninfected animals aie shown in Fig. 
1. The lesults confiim the obseisations pic- 
\ioush icpoited. They indicate that no 
giowth of the tumoi takes place three class 
follosring infection of the host. 
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Effect of Different Amounts of Virus In- 
oculated Inliapentoneally on the Viability 
of the Sarcoma ISO. These experiments 
svere planned to determine the relation 
betsveen the time necessary for complete 
destruction of the tumor and the amount 
of sirus injected intraperitoneally. Mice 
bearing sarcoma 180 implanted four days 
previously were inoculated intraperitoneally 
svith 0.05 cc. stock sirus diluted to 10-^, 
10'-, 10'*, 10-^, 10-"’. Tumors svere remosed 
at different days follosving inoculation, 
tested for siabilits by bioassay, and the 
amounts of sirus determined in the tumors 
and brains of the sacrificed animals. The 
results are shosvn in Table 1 and graphi- 
cally in Fig. 2. 

It is apparent that the rapidity svith 
ss'hich the tumor svas destroyed depended 
upon the amount of sdrus inoculated. For 
example, svhen 0.05 cc. of a 10'* dilution 
of sirus svas injected intraperitoneally (ap- 
proximately 100,000 LD-,o’s by the intra- 
peritoneal route) no siable tumor cells are 
left three days after infection, but if the 
same amount of a 10-^ dilution (approx- 
imately 1000 LD-f,’s) svere inoculated, six 
days svere necessary before the same effect 
ss’as produced. The mice svhich receised the 
10'* dilution died on the as’erage of one day 
earlier than those receiving the 10-® dilu- 
tion although their tumors svere destroyed 
three days eailier. ,A.s might be expected, 
the titrations of the brains shosved that more 
siius svas present svhen large amounts svere 
injected. Little diffeience svas obsersed in 
the tumors, hosveser. More sirus svas 
found in the tumors than in the brains 
except svhen the animals svere paralyzed 
or dying. In these instances, titrations of 
biains and tumors shosved approximately 
equal amounts of virus. 

Effect of Vims Inoculated Intiaperi- 
toneally on Tumors of Different Sizes. 
Mice bearing tumors one day, four days, 
and sesen days aftei implantation ssere in- 
oculated intiaperitoneally svith 0.05 cc. of 
a 10-’ dilution of siius. The tumois of mice 
implanted one day before inoculation failed 
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Table 1 


EFFECT OF INOCULATION OF DIFFERENT DILUTIONS OF THE VIRUS OF RUSSIW 
ENCEPHALITIS ON THE GROWTH OF SARCOMA 180 


Dilution of 
virus inj. 

Day of 
bioassay 

jYumber of tumors 
bioassayed 

% Of tumor 
destroyed 

Amount of virus 
in brain* 

.{mount of lirus 
in tumor* 

10-* 

1 

5 

58 

<1.0 



3 

4 

100 

4.0-4.5 

8.0-9.5 


4 

7 

3 

2 

100 

100 

4.0 

7.37 

7.5 

8.25 

10-= 

1 

7 

33 

<1.0 

4.0 


3 

3 

57 

2.5 

8.0 


4 

3 

78 

<3.0 

8.0 


7 

3 

100 

8.5 

8.5 

10“= 

1 

2 

0 

<1.0 

2.75-4.5 


3 

2 

40 

2.75 

8.5-8.75 


5 

5 

67 

4.25-6.0 

8.0-8.5 


6 

7 

100 

8.25-8.75 

6.75-8.5 


7 

4 

100 

Not done 

Not done 

10-= 

1 

3 

0 

1.0 

2.5 


3 

3 

0 

2.75 

6.75 


4 

3 

0 

2.5 

8.25 


5 

3 

70 

>7.0 

>9.0 


6 

3 

90 

8.0 

8.5 


7 

3 

93 

6.75 

8.5 


8 

3 

100 

Not done 

Not done 

10-= 

3 

3 

6 

3.5 

5.5 


5 

10 

43 

4.0-4.5 

8.0-8.S 


7 

5 

83 

6.75 

8.5 


8 

4 

100 

8.0 

8.0 


* Expressed as the reciprocal of the LDj,. 


to gi'ow, hence no bioassay studies were 
possible. Only the totally necrotic implant 
was found when these mice were autopsied 
at death seven or eight days after inocula- 
tion. Bioassay of tumors that had grown 
for four days before inoculation showed 
that only partial destruction had taken 
place up to the sixth or seventh day after 
inoculation. After that time, no growth 



Fig. 2. Destruction of the sarcoma ISO in 
relation to the amount of Russian encepha- 
litis virus injected intraperitoneally. 


took place. Tumors that had grotvn seven 
days before inoculation shotved the same 
susceptibility to the virus. Seven and eight 
days after infection, forty-five pieces cut 
from these tumors failed to arow ^vhen 

O 

implanted into immune mice. There have 
been no indications that the a^e of the 
tumor or its si^e has any effect upon its 
susceptibility to destruction by the virus. 

Effect on Tumor Viability of Virus In- 
oculated Intracerebrally or Subcutaneously. 
^Fhen 0.03 cc. of a 10-' suspension of virus 
was inoculated intracerebrally into mice 
bearing five-day-old tumors, bioassay showed 
that the tumors tvere not viable six days 
later. One day after inoculation, when the 
titer in both the brain and tumor was less 
than 10-^, the tumor pieces gretv as tvell as 
the controls. Four days after inoculation 
when the titer in the brain was 10-®-® and 
that in the tumor lO-^''^, the viability of 
the tumor was still unimpaired. However, 
six days after inoculation rvhen both tumor 
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and brain contained virus in equal amounts 
(10 the tumor failed to give a positive 
bioassa) in immune mice It appears, there- 
fore, that even though the virus is inoc- 
ulated into a most susceptible tissue, it 
finds its way to the tumor and is still cap- 
able of destroying it. 

When virus was inoculated subcutane- 
ously, tumor destruction took place to the 
same extent and at the same time as was 
the case following intraperitoneal inocula 
tion. 

Relative Susceptibility of Tiimoi Beaiing 
and Non-Tumoi-Beaung Animals to the 
Inoculation of Viius. It was noticed that 
animals bearing tumors appeared to die 
earlier following virus infection than did 
the control mice. Comparative virus titra- 
tions were theiefore done on animals bear- 
ing four-day old tumors and on non tumor- 
bearing control mice The 50 per cent end 
point foi the tumor-bearing animals was 
10®" and that of the controls was lO*'^®®. 
This result could be anticipated, since 
animals bearing tumors have much more 
susceptible tissue and are subjected to an 
ovei whelming amount of viius 

Anothei study was made of the regression 
rate of tumors in animals that had been 
inoculated with noninfective amounts of 
virus intraperitoneally (eg, 0 05 cc. of 10 " 
to 10 1®). The tumors of these animals 
showed no more regressions than did the 
uninoculated controls. 

Attempts at Piotecting the Animals 
Against the Viius Infection and Retaining 
the Tumoi-Destioying Effect. The tumor- 
dcstioying effect of the virus infection has 
always been as'ociated with the eventual 
paralysis and death of the animal. Many 
expel iments have been done in an attempt 
to sepal ate the tumor effect fiom the gen- 
eiali/ed one, but all have yielded negative 
lesults Piotection against the intraceiebial 
infection has been attempted by the use of 
immune seiums administered both intia- 
ceiebially and intiaperitoneally, by paitial 
immunization, and by inoculation of viius 
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directly into the tumor of immune mice. It 
has been possible to protect the mice against 
the infection by var^dng the time of ad- 
ministration of the virus and/or protecting 
agent. However, when the animal is pro- 
tected, his tumor is unaffected, and when 
not protected, the tumor is destro)ed. At- 
tempts at controlling the virus infection by 
chemotherapeutic agents such as aureo- 
mycin, Chloromycetin, and streptomycin 
have been unsuccessful. 

Discussion 

More data have been presented to show 
the conditions under which the sarcoma 
180 is destroyed during the course of infec- 
tion with the virus of Russian encephalitis. 
The most important factor appears to be 
the presence of active infection. Although 
the tumor may be destroyed some days be- 
fore the death of the animal, the virus 
eventually attacks the brain, producing 
paralysis and death. Attempts to separate 
the lethal and tumor destroying ability of 
the virus have so far been unsuccessful. The 
two factors may be inseparable but in at 
least one set of experiments,'* this virus has 
been shown to be effectiv'e in producing 
regressions in the tumors of RPL-12 fowl 
leukosis without fatal infection. 

If it is possible to produce a strain or 
variant of the virus that might act in the 
desired way, it is necessary to have a base 
line against which such a strain could be 
judged. For that reason, the effect on tumor 
growth of various dilutions of a known 
stock virus was studied. It is also useful 
to know that the age of the tumor and 
route of inoculation make no difference in 
the ability of the v'irus to cause tumor 
destruction. 

Summary 

Further proof has been presented that 
the virus of Russian Far East encephalitis 
is capable of destroying the transplantable 
mouse tumor, sarcoma 180. Destruction 
takes place irrespective of the age of the 
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tumor or the route o£ inoculation o£ the 
virus. The rapidity o£ destruction depends 
upon the amount o£ virus injected and has 
always been associated wdth the death o£ 
the animal althouarh the tumor tvas de- 


stroyed as long as three days belore the £atal 
encephalitis, .\ttempts at preventing the 
encephalitis and maintaining the tumor- 
destroying ability have so far been unsuc- 
cessful. 
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DEVELOPMENT OF MALIGNANT LYMPHOMA IN SOME 
OF THE YOUNG RATS SUCKLED BY MOTHERS 
RECEIVING METHYLCHOLANTHRENE BY 
STOMACH TUBE ONLY DURING THE 
LACTATION PERIOD 
Preliminary Report 

Harry Shay, m.d., Sidney ^Vein-house, ph.d., Margot Gruenstein, 

Halvey E. Marx, m.d., and Ber.nice Yriegmas, m.a. 

WITH THE TECH.NTCAL ASSISTANCE OF 

Lilly Glazer 


w HAVE recently reported'* that the 
gastric instillation of meth)lcholanthrene is 
followed by the development, in very- high 
incidence, of adenocarcinoma of the breast 
in female ^Vistar rats, with the appearance 
only rarely of a malignant tumor elsewhere 
in the body. These results raised certain 
questions: Did the breast cancers occur be- 
cause of a preferential concentration of the 
absorbed carcinogen in breast tissue? Could 
the chemical carcinogen be excreted in the 
milk and, as a result, might malignancy be 
induced in the offspring suckled during a 
period when such carcinogens appear in the 
milk? The experiments reported herein 
were undertaken in an attempt to answer 
these questions. 

Maierial, Methods, and Results 

.-Ml animals used in these experiments 
were grown in our own colony and de- 
rived from Wistar albino rats originally 
obtained from the Wistar Institute. .-\t all 
times, inl)rccding in our colony has been 
carefully atoided. Normal male and female 
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rats were mated. From eighteen to twenty- 
four hours after a litter was bom, 2 mg. of 
methylcholanthrene in 0.5 cc. of olive oil 
was instilled into the mother’s stomach 
through a catheter by a technique previ- 
ously described.^ This instillation was re- 
peated daily, six days of the week for a 
period of twenty-four days, a total of tw-enty- 
one instillations, until the offspring were 
weaned. 

In view' of the fact that Heidelberger and 
Jones have show’n that the greater part of 
a carbon-labeled dibenzanthracene adminis- 
tered by stomach tube to mice will be e.x- 
pelled in the feces, great care was taken to 
prevent ingestion of any of the maternal 
feces by the offspring even though they 
w-ere removed from the mother’s cage be- 
fore they were likely to seek food other 
than the mother’s milk. The mother and 
offspring were housed in cages with bot- 
toms of wide wire mesh that allowed the 
feces to drop from the cage immediately 
when voided, with only occasional e.xcep- 
tions. To guard against feces remaining in 
the cage, each cage was inspected frequently 
throughout the day and any fecal pellet 
that had failed to drop from the cage was 
removed. 

.-Vt the end of the twenty -four-day period, 
each animal in the litter was placed in a 
separate cage and maintained on our forti- 
fied colony “Rockland” diet without fur- 
ther treatment. 
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Careful physical examination tras 
made of each animal 'vs'eekly, and complete 
blood counts were done after the third 
month of age at monthly intervals, except 
in Group 1 mentioned later, in which blood 
counts rvere not started until the animals 
were 12 months of age. Each animal was 
^veighed twice a treek. 

Unfortunately, a defect in the air-condi- 
tioning system of our animal house recently 
resulted in the destruction of a large num- 
ber of our experimental animals. However, 
we believe that our results available to 
date are sufficiently interesting and provoca- 
tive to warrant a preliminary report at 
this time, since a repetition of the same ex- 
periments would involve at least eighteen 
months to reach the stage at which our 
other animals rvere destroyed. Such experi- 
ments, however, are now in progress. 

The first group (Group 1) of offspring, 
whose mothers had received methylcholan- 
threne during the period of lactation only, 
consisted of twenty-two males and fifty 
females, a total of seventy-two animals. All 
of these animals were born between Janu- 
ary 7, 1948, and February 14, 1948. 

A second group (Group 2) of animals, 
whose mothers during the period of lacta- 
tion were treated exactly as in Group 1, 
consisting of twenty-two females and 
twenty-one males, were born between 
February 25, 1949, and March 30, 1949. 

Reticulum-cell sarcoma arising in mesen- 
teric lymph nodes, which infiltrated the 
wall of the intestine as well as the stomach 
and pancreas, was found in two of the 
males in Group 1 at 10 and 13 months of 
age, respectively. No other neoplasms were 
detected in this group in animals between 
16 and 17 months of age up to the date of 
the accident already noted (June 20, 1949). 
In Group 2, one male rat died with lym- 
phatic leukemia at 86 days of age. Although 
no count on the peripheral blood had been 
taken at this early date, a blood smear 
taken from heart blood showed the follow- 
ing differential count: polymorphonuclears, 
4 per cent; small lymphocytes, 20 per cent; 
lymphoblasts, 76 per cent; one nucleated 
red cell per 100 ■white cells. 


The significant gross findings in this 
animal at autopsy were; the spleen iras 
large, weighed 3.4 gm., and measured 
5.3 X 1.4 X 0.4 cm.; the liver was enlaiged 
and iveighed 8.4 gm.; the kidneys were large 
and hemorrhagic, and the mesenteric lymph 
nodes and those adjacent to the thymus 
were enlarged. 

Histologically, the liver, lungs, cortical 
interstitial tissue of the kidneys, seminal 
vesicles, prostate, and muscidaris of the 
stomach showed a marked infiltration by 
small, hyperchromic round cells, and in the 
spleen and lymph nodes, this infiltration 
completely replaced the irormal architecture 
of these tissues. The heart muscle shotved a 
nodular-like infiltration with leukemic 
cells. The pancreas was moderately infil- 
trated, ivhile the testes appeared to have 
escaped infiltration. 

These results suggested that the carcino- 
gen might have been transferred to the off- 
spring by way of the mother’s milk. To 
obtain further information on this point, 
experiments were undertaken, using the 
tracer technique with carbon-labeled 20- 
methylcholanthrene.3 It was prepared syn- 
thetically with an over-all activity of 100,- 
000 counts per minute per milligram car- 
bon and with the activity in the 1 1-position. 
This substance, in the amount of 20 mg., 
was dissolved in 5 cc. of olive oil. IVhen 
this solution was counted by us as an 
“infinitely thick” layer in a dish 5 sq. cm. 
in area, it had an activity of 1192 counts 
per minute. A lactating rat that had re- 
ceived daily 8 mg. of nontagged methyl- 
cholanthrene by stomach catheter for three 
days after she gave birth to her litter, was 
then given 0.5 cc. of olive-oil solution of 
the tagged methylcholanthrene by the same 
route daily for the next seven days. During 
the day on which the last dose of tagged 
methylcholanthrene was administered to 
the lactating mother, the five offspring, now 
1 1 days of age, were anesthetized with ether. 
Each animal was skinned completely. The 
stomach was removed and thiough an 
incision along the greater curvature, the 
curdled milk was easily removed in its 
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Table 1 

SPECIFIC ACTIVITIES OF UNSAFONIFIABLE 
MATTER EXTRACTED FROM SUCKLINGS 


Fraction 

{sucklings) 

Weight of extract 
{mg,) 

.Icihiiy 

CQunts/min. 

Carcass 

328 

1 

Skin 

220 

1 

Gastrointestinal tract 

148 

10 

Liver 

110 

6 

Milk (taken from 
stomacLs of young) 

27 

34 


entirety, as a coagulated mass. The skinned 
carcasses were divided into three additional 
fractions; (1) the emptied stomachs and 
the remainder of the intestinal tracts, (2) 
the livers, and (3) the rest of the bodies. 
The body of the lactating mother was 
separated into the following fractions: (I) 
tissue of breast areas separated from cover- 
ing skin, (2) skin and remainder of sub- 
cutaneous fat, (3) gastrointestinal tract, (4) 
liver, and (5) blood. In addition, an extract 
was prepared from the feces collected dur- 
ing the entire period in which the animal 
had received the tagged carcinogen; and 
a sample of the urine was prepared by 
evaporation in a counting dish. 

The tissues were ground and separately 
extracted with 95 per cent ethanol. The 
alcoholic extracts were then evaporated, and 
the lipid residues were dissolved in petro- 
leum ether. The crude lipid fractions thus 
obtained were submitted to saponification 
by four hours reflux with 2 M alkali in 95 
per cent ethanol and the unsaponifiable 
matter separated by extraction with petro- 
leum ether. The activity of each of the 
fractions was then determined thus. 

The extracts of unsaponifiable matter or 
aliquots thereof were placed in shallow 
metal dishes, 5 sq. cm. in area, and evapo- 
rated to di 7 ness under an infrared lamp. 
They were then counted under an end- 
window counter. The activities as given are 
counts per minute per dish; since all 
samples were of “infinite thickness” and 
counted under similar conditions, the 
values given are approximations of the 
specific activities. Because of the low’ activi- 
ties observed and the limited amounts of 
material available for analysis, attempts to 
obtain more precise figures for specific 


activities or to calculate total activities 
seemed unwarranted. 

The radioactivities of the fractions ob- 
tained from the bodies of the suckling 
rats are shown in Table 1. The activity of 
the milk, though low, is highly significant, 
since it is at least thirty times the probable 
error of the measurements. It is not certain, 
of course, that the activity of the milk 
represents unchanged methylcholanthrene. 
That this is probably so, however, was 
indicated in subsequent similar e.xperi- 
ments in which nontagged methylcholan- 
threne was fed to lactating mothers. These 
experiments will be reported separately; in 
the extracts of milk recovered from the 
stomachs of the offspring, they shotv ultra- 
violet absorption peaks characteristic for 
methylcholanthrene. 

The activity in the gastrointestinal tract 
of the suckling rats could be anticipated 
in view' of the activity of the milk taken 
therefrom; but the activity of their livers is 
somew’hat surprising, since no significant 
activity was found in the liver of the 
mother. Of the tissues of the mother (Table 
2), only the gastrointestinal tract and feces 
displayed high activity; the activity of the 
skin and urine can be reasonably attributed 
to contamination by the radioactive feces. 
We have constantly been aw’are of the pos- 
sibility of contamination of the young by 
the maternal excreta, but w’e feel that this 
can be ruled out in this experiment for 
the following reasons; (1) the skin of the 
sucklings had an extremely low’ activity, of 
the same order as the skinned carcass, 
despite the high activity of the mother’s 

Table 2 

SPECIFIC ACTIVITIES OF UNSAPONIFIABLE 
MATTER EXTRACTED FROM VARIOUS 
TISSUES OF THE MOTHER 


Fraction 

Weight {mg.) 

A ctivity 
counts/min. 

Carcass 

887 

2 

Skin 

312 

12 

Gastrointestinal tract 

246 

94 

Breast tissue 

113 

1 

Liver 

239 

0 

Urine 


26 

Blood 

47 

0 

Feces 

4829 

253 
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feces; (2) the expeiiuient A\as tetminated 
when the sucklings u’cie onl) 11 cla\s old, 
at tdiich time they ^\otdd not eat solid 
food. 

Discussion 

The occasional occtnience of lymphosat- 
coma in the lat has been lecoided. Bullock 
and Cuitis- lepoit seventy-eight instances 
of sat coma atising in the mesentetic lymph 
nodes among what they texm 489 spon- 
taneous tumots (found in 2450 lats) whose 
oiiginal souice was appaiently unknown. 
Howevei, these tumots ate not acceptable as 
spontaneous, since all but twent)-thiee of 
theit animals had been fed eggs of Taenia 
Cl assicollis^ tvhose laivae, they ha\e le- 
poi ted, ptoduce a high incidence of saicoma 
of the livei. Ratcliffe, in 468 autopsies of 
tats of the 4Vistai albino colony, found two 
lymphoblastomas of the mediastinum, one 
lymphoid ttimoi of the thymus, and two 
lymphosai comas. Fanis and Yeakel, in 
autopsies in 1000 consecutive deaths of 
"Wistai albino lats used for a study of the 
Itioblem of aging, found nine letictilum- 
cell sat comas, thiee in males and six in 
females that tanged in age ftont 331 to 
555 days, a spontaneous incidence of this 
lesion of 0.9 per cent. 

Of the se\enty-two olfspiing in our 
Gtoup 1, eleven died between the ages of 
2 and 9 months fiom causes not t elated to 
any malignant piocess. Since the youngest 
animal in Fat t is and Yeakel’s seiies to 
detelop lymphosai coma was appio\imately 
11 months old, tve felt justified in dis- 
carding ftont our calculations the eleten 
animals ftont this gtoup that had died at 
eat Her peiiods. Accoidingly, the incidence 
of leticulum-cell lymphosai coma in the 
lemaining sixty-one animals of this gtoup 
to the date of the accident aheady noted 
■was 3 3 per cent. 

Of paiticulai inteiest, tve believe, is the 
development of lymphatic leukemia in a 
3-month-old animal in Gtoup 2. Spon- 
taneous lymphatic leukemia in the 'VVistai 
lat has thus far not been lecoided. ^Ye ate 
awaie of only one case of spontaneous lym- 
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phatic leukemia; this was tepotted in an 
tnbied colon) of Osboine-Meudel Stock 
b) 'Wilens and Spioid. The\ also louud 
eleten instances of m)elogenous leukemia 
The ateiage age at death of the entite 
gtoup of leukemias tvas 669 da)s foi the 
females and 718 da)s fot the males. 

Since the essential unit) of piimaiy l\m- 
phatic tumots is notv genet all) acceptctl. 
tve ma) combine oiti findings in the two 
gioitps, making an incidence of thiee cases 
of malignant l)mphonia in 104 otfspiiiig 
that might ha\e ingested a caicinogeti wuh 
the mothei’s milk tvltile suckling, an inci- 
dence of 2.9 pet cent. Compaiing this inci- 
dence tvith that of nine in 1000 (0.9 pet 
cent) foi the 4Vistai contiol gtoup, the dif- 
feience between these two peicentagcs coit- 
sideied to be noimally distiibttted is un- 
questionably significant at the 1 pet cent 
le\el (P is<0.0ol). 

^V'^e believe that oitt tesults suggest a 
possible tiansfei of a chemical catcinogen, 
methylcholanthiene oi some of its degtada- 
tiott ptoducts that ate still caicinogenic, by 
w’ay of the mothei’s milk to the olTspting. 
Sitbseqitentl), in some of these, a maligtiant 
l)tnphotna tvas induced eitliet in the foitn 
of a leticulttm-cell saicoma oi lymphatic 
leukemia. 

These tesults natuially in\ite some spec- 
ulation lelathe to the pioblem of malig- 
nant lesions in man. Can they be significant 
in explaining the picdominance of malig- 
nant l)tiiphonia in childien? Statistics com- 
piled by the National Office of the Amcii- 
can Cancel Society for 1916 show' that, if 
accidental death is excluded, malignant dis- 
ease is second as a cause of death in chil- 
dten ftont 1 to 14 )eais of age. Of these 
malignant piocesses, leukemia is the most 
common type. 

The appeal ance of malignant lymphoma 
in our animals follotving the ingestion, 
w'hile suckling, of a catcinogen that, chemi- 
cally, is a steioid-i elated compound is not 
difficult to intdei stand. Ftont its chemical 
chatacter, meth)lcholanthiene would most 
likely be absoibed ftont the intestine along 
w’ith the fats and could lodge in gieatest 
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concentration in the mesenteric lymph 
nodes toward which the intestinal Itniph 
first drains. A possible mechanism that 
needs to be considered in cancer in chil- 
dren is whether the ingestion of carcino- 
genic substances, or the development of 
such substances in the mother during the 
lactation period because of some abnormal 
metabolic process, might result in the trans- 
fer to the suckling offspring of enough of 
the carcinogen to be responsible for the 
subsequent development of cancer in the 
child. 

Fieser and Fieser have recently stressed 
the fact that methylcholanthrene, now 
recognized as probably the most potent 
known carcinogen, can be produced in the 
laboratory by chemical transformations of 
normal constituents (cholic acid and choles- 
terol) of the human organism; it is possi- 
ble, they state, that the substance may arise 
in the body through a process of abnormal 
metabolism, especially since the reactions 
by which cholic acid is converted to the 
carcinogen in the laboratory are all knotvn 
to occur normally in the animal body. 
While it is true that there is no evidence 
that methylcholanthrene or other hydro- 
carbon carcinogens play any role in the 
etiology of human cancer, there is also no 
evidence to exclude such a possibility. Fieser 
and Fieser speculate that a very minute 
amount of methylcholanthrene could pro- 
duce a few malignant cells that, by cell 
division and without further stimulation 
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from the initiating agent, could lead to a 
palpable cancerous proliferation after an 
induction period, during which the initiat- 
ing agent maj hate been eliminated from 
the system. 

Results that we hate obtained from the 
study of the distribution of the tagged 
carcinogen in the bod) of the lactating 
mother as tvell as from ultraviolet absorp- 
tion studies of methylcholanthrene cur- 
rently in progress, indicate that the quan- 
tity of methylcholanthrene that is absorbed, 
and that might conceivably supply the 
agent for initiating the malignant processes 
that we have seen in these and other experi- 
ments, must be minute indeed, 

SUM.MARY AND CO.NCLUSION' 

The gastric instillation of methylcholan- 
threne in the lactating W'^istar rat was fol- 
lowed by the appearance of malignant 
lymphoma in some of the offspring. Follow- 
ing a similar instillation of carbon-labeled 
20-methylcholanthrene in the lactating 
mother, we were able to extract from the 
milk, obtained from the stomachs of the 
sucklings sacrificed eleven days after birth, 
a material with a very significant activity 
count. 

Both of these results, we believe, sug- 
gest that chemical carcinogens, either in- 
gested or formed in the body of the lactat- 
ing mother, may be transferred to the off- 
spring by way of the milk, and, under suit- 
able conditions, lead to malitmant disease. 
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THE EFFECT OF AZAGUANINE ON MITOSIS IN 
NORMAL AND NEOPLASTIC TISSUES 

Daniel M. Shapiro,* m.d., Robert Weiss, a.b., and Alfred Gellhorn, m.d. 


T 

-4-HE caicinostatic activity of the guanine 
analog, azaguanine — 5-amino-7-hydroxy-lH- 
t;-triazolo[d]pyrimidine, on a variety of 
tumors in experimental animals has re- 
cently been reported^ and confirmed and 
extended in this laboratory.^ In the present 
report, evidence will be presented that indi- 
cates that azaguanine has a specific effect 
on the mitotic activity of an undifferen- 
tiated squamous-cell carcinoma in rabbits 
(Brown-Pearce carcinoma). The observa- 
tions of the actions of this chemical agent 
were made on tumors transplanted to the 
anterior chamber of rabbits’ eyes and the 
potentialities of the Brown-Pearce car- 
cinoma used in this way for studies in ex- 
perimental cancer chemotherapy will be 
discussed. 

Material and Methods 

Fragments of the Brown-Pearce car- 
cinoma were transplanted bilaterally to the 
anterior chambers of the eyes of rabbits of 
several breeds according to the method 
described by Greene. By careful attention 
to asepsis and to selection of viable tumor 
for transplantation, successful “takes” oc- 
curred in every instance. On the third clay 
after insertion of the tumor fragment into 
the anterior chamber, vascularization by 
blood vessels from the iris had occurred 


calipers and therapy was initiated. The 
daily intraperitoneal dosage of azaguanine 
ranged from 12.5 to 75 mg. per Kg. bod) 
weight. The control animals received com- 
parable injections of the vehicle as pre- 
viously described,! and the grocvth of each 
transplant was recorded by daily measure- 
ments. At the end of seven to ten days, the 
tumors in control animals completely filled 
the anterior chambers and the experiments 
were terminated. Procrastination beyond 
this time was followed by perforation of 
the cornea by the tumor with attendant 
hemoi'rhage. When this occurred, accurate 
estimation of tumor weights -was imprac- 
tical. After the animals were sacrificed, the 
eyeballs were removed and opened pos- 
teriorly; the iris with the intimately at- 
tached tumor tvas dissected out and weighed 
to the nearest milligram (Fig. 1). 

Anterior-chamber transplants in more 
than two hundred rabbits have been made 



and tumor viability was unmistakable by 
gross examination. At this time, the dimen- 
sions of the transplants were measured by 
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Fig. 1. Tumors after removal from eyes. 
Left, two tumors covering iris from un- 
treated animal. Right, two tumors (arroios) 
luitli attached iris from treated animal. 
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Figs. 2-7. Sequt^iiltal changes in antoior- 
chatnbc) hansplants of the Bwwn-Peaice 
caicinoma of an azaguanine-lieated rabbit 
and an unseated conliol. 

Fig. 2. hnmcdialcly after liansplanlation. 
Allows point to tiiinoi. 

Fig. 3. TInee days aftei tiansplantation. 
Tlteiapy instituted at this tune. 

Fig. i. Fii'e days aftei tiansplantation. 
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and serial transplantation has not altered 
the grotv'th rate or histological appearance 
of the tumors. It has been found that 
neither the sex of the host nor the breed 
has any apparent effect on the growth 
characteristics of the tumor. Howe\er, in 
any given experiment, animals of the same 
sex, age, and comparable weight have been 
used. 

Histopathological studies have been made 
and desaibed.^ 

In the present experiments, the tumor- 
bearintr animals were divided into four 
groups: untreated controls; azaguanine- 
treated; colchicinized controls; colchicinized 
azaguanine-treated. In the latter two 
groups, colchicine was administered intra- 
peritoneally at a dose of 3 mg. per Kg. seven 
and a half hours before the animals were 
sacrificed. From all of the animals, tumor 
tissue, jejunum, and testis were prepared 
for histological study; the number of 
mitoses and the total number of cells were 
counted, with the aid of an ocular microm- 
eter, in five separate high-power fields of 
each tissue. 

Results 

Figures 2 to 7 illustrate the sequential 
changes observed in the tumor of an aza- 
guanine-tieated rabbit and an untreated 
control. Note that there is little change in 
the size of the tumor fragments of the 
treated animal after the initiation of ther- 
ap) on the third da). This is a charac- 
teristic finding; regression of the tumor has 
not been observed. The results of azagu- 
anine therapy on anterior-chamber trans- 
plants of the Browm-Pearce carcinoma are 
summarized in Table 1. A number of these 
experiments have been previously re- 
ported.* 

In Table 2, the complete protocol for the 

Fig. 5. Seven days after tiansplantation. 
Fig. 6. Eight days after tiansplantation. 

Fig. 7. Ten days after transplantation. 
Expeiiment terminated since control tumor 
had filled the anterior chamber. 
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expeiiments on mitouc activity is le- 
coided. Theie are seieral notewoithy fea- 
tuies. As can be seen, the aieiage numbei 
of mitoses in the tiimoi and in the jejunum 
of contiol and azaguanine-tieated animals 
is less than in the colchicinized counter- 
parts. This demonstiates the action of col- 
chicine in halting mitosis in metaphase so 
that mitotic figines aie accumulated din- 
ing the period of colchicine activity. These 
obseivations piovide salisfactoiy evidence 
that an adequate dose of colchicine was 
administeied to the animals and therefoie 
a comparison of the pioportion of mitoses 
between the colchicinized contiol and col- 
chicinized azagiianine tissues is justifiable. 
It can also be seen that theie is no signi- 
ficant diffeience between the mitotic counts 
in the testes of noncolchicinized and col- 
chicinized animals. This finding confiims 
the suipiising obseivations made by 
Guieysse-Pellissier who noted that colchi- 
cine failed to aiiest mitoses in the testicular 
cells of lodents. The explanation for this 
fact is unknown. 

Having established that the colchicine 
has had its anticipated effect, the peitinent 
results can now be confined to the obseiva- 
tions on the colchicinized animals. As can 
be seen, the incidence of mitosis in the 
tiimois of iintieated animals is consistently 
gi eater than that determined in the azagua- 


nine-ti eared animals. On statistical e\ abla- 
tion, the piobabilit) that a dilYeience in 
the mean peicentage mitoses between the 
colchicinized tieated and colchicinized con- 
tiol animals as laige as that obseivcd could 
occur by chance alone is appioximatel) 

3 in 1000. ’IVe theieloie considei this dif- 
ference to be significant. It will also be 
noted that tire total nuinbci of cells pei 
high-powei field in the tunrois of tieated 
animals is appieciably less than noted fot 
the contiols. This is cleaily shown in Figs. 
8 to 11, which include photomiciogiaplis 
of tumois fiom tieated and contiol ani- 
mals. It can be seen that the ttimoi cells 
of tieated animals aie considei ably laigei 
than those of contiol animals; the dif- 
feience in the incidence of mitoses is also 
evident in these sections. A complete de- 
scription of the morphological changes in 
the Biorvn-Peaice caicinoma induced by 
azagiianine has been published.^ 

Returning to Table 2, it is to be noted 
that the mitotic late in the jejunum and in 
the testis of colchicinized, contiol, and aza- 
guanine-tieated, animals is essentially the 
same. It is the compaiison between these 
findings and those noted in the tumois that 
leads to oni conclusion. No moi phological 
diffeiences weie detected in the sections of 
jejunum or testis that distinguished con- 
tiol and azaguanine-tieated animals. 


Table 1 

EFFECT OF AZAGUANINE ON ANTERIOR-CHAMBER TRANSPLANTS OF BROVVN-PEARCE 

CARCINOMA IN RABBITS 


No 


Exp, no 

Group 

antencr- 

chomber 

iutnor 

trans- 

plants 

InUialton 
of therapy 
after trans- 
pla nlalton 
{days) 

Dose of 
azaguamne 
{mg /Kg ) 

1 

Control 

9 




Treated 

8 

3 

75 0 D 

2 

Control 

8 

3* 



Control 

10 




Treated 

10 

3 

75 OD 

3 

Control 

8 




Treated 

6 

3 

12 5 0 D 


Treated 

6 

3 

25 O D 


Treated 

6 

3 

50 0 D. 

4 

Control 

6 




Treated 

10 

3 

25 O D. 


Duration 

of 

therapy 

(days) 

Mean 
tinner 
vt {mg ) 

'^laniard 
dCLiatxon 
{mg ) 

Standard 
deviation 
of mean 
(mg ) 

iierage body 
iUight {hg ) 

Beginning End 

6 

786 

258 

91 

2 71 

2 60 

6 

185 

49 

19 

2 80 

2 31 


81 

12 

5 



6 

515 

75 

25 

2 59 

2 56 

6 

96 

9 7 

3 2 

2 55 

2.17 

7 

522 

105 

40 

2 74 

2 72 


419 

77 

34 

3 05 

2 94 


209 

41 

IS 

2 96 

2 79 

7 

156 

22 

10 

2 77 

2 27 

7 

1058 

360 

161 

3 07 

2.73 

7 

177 

85 

28 

271 

2 55 


* Animals sacnficed to detenmne mean tumor weight at imtiation of therapy. 
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Table 2 

THE EFFECT OF AZAGUANIx\E ON THE AIITOTIC RATE OF NORMAL AND NEOPLASTIC 

TISSUES IN RABBITS 



Tumor 



Intestine 




Testis 


Cells/ 

hpf 

MM / 
hpf 

MU / 
hpf 
(%) 

Mean 

mitoses 

{%) 

Cells/ 

hpf 

Ml!/ 

Ml! / hpf 
hpf (%) 

Mean 

mitoses 

(%) 

Cells/ 

hpf 

U,l / 
hpf 

Ml! / 
hpf 
(%) 

Mean 

inifosfs 

(?S) 


O)ntrol 

9S4 

6 

0 61 


1075 

6 

0 56 


551 

84 

15 24 



710 

11 

1 a5 


1445 

11 

0 76 


604 

164 

27 15 



665 

7 

1 05 

0 97 

1332 

7 

0 53 

0 68 

330 

37 

11 21 

14 19 


802 

8 

0 99 

— 

1687 

11 

0 65 

— 

382 

43 

11 24 

— 


770 

5 

0 65 


1618 

15 

0 92 


383 

21 

6 11 


Toi \L 

1931 

37 

4 85 


7157 

50 

3 42 


22a0 

349 

70 95 


Azaguamne 

397 

1 

0 24 


1326 

13 

0 98 


568 

102 

17 95 



377 

1 

0 20 


14‘)0 

12 

0 8a 


406 

40 

9 85 



332 

2 

0 60 


10a6 

11 

1 03 


506 

6S 

13 44 



345 

2 

0 50 


1202 

11 

091 


622 

63 

10 12 



353 

1 

0 20 


1196 

13 

1 08 


580 

110 

18 96 


Tor\L 

1804 

7 

I 74 


6180 

60 

4 85 


2682 

383 

70 32 






0 35 




1 OS 




13 84 


427 

0 

0 00 


1296 

16 

1 23 


3S0 

56 

14 75 



413 

1 

0 24 


1257 

10 

0 79 


391 

52 

13 30 



309 

1 

0 32 


1192 

21 

1 77 


354 

45 

12 70 



469 

3 

0 64 


1020 

14 

1 37 


372 

54 

14 50 



370 

2 

0 54 


1272 

11 

0 86 


403 

52 

12 79 


Tqtsl 

198S 

7 

1 74 


6037 

72 

6 02 


1900 

2a9 

68 04 


Colchicine 

703 

59 

8 40 


1028 

59 

5 74 


335 

27 

8 05 


control 

729 

61 

8 37 


936 

57 

0 00 


273 

53 

19 45 



74a 

70 

9 40 


1081 

49 

4 53 


332 

51 

la 38 



S30 

104 

12 53 


943 

30 

3 09 


677 

79 

11 67 



758 

84 

11 08 


1018 

73 

7 16 


455 

68 

14 95 


Total 

3765 

378 

49 SO 


o006 

26S 

26 61 


2072 

278 

69 '0 






8 81 




6 25 




13 02 





■— 




— 




- ^ 


620 

56 

9 03 


1331 

72 

5 40 


506 

86 

16 95 



806 

63 

7 82 


1241 

103 

8 31 


470 

39 

8 30 



917 

72 

7 85 


1319 

94 

7 13 


277 

28 

10 12 



825 

6a 

7 88 


1076 

SI 

7 53 


309 

41 

10 sO 



854 

49 

a 74 


922 

70 

7 60 


270 

40 

14 80 



'■ — 

— ■— 

- - ■ 


- 1 

- — 

■ 


— - 

___ 

— 


Total 

4022 

305 

38 32 


5889 

420 

35 97 


1832 

234 

60 67 


Azaguamne 

364 

2 

0 aa 


1194 

52 

4 36 


287 

35 

12 20 


-f- 

336 

4 

1 19 


1187 

79 

6 66 


195 

21 

10 79 


colchicine 

414 

6 

1 4-> 


1109 

76 

6 86 


310 

64 

20 62 



525 

5 

0 93 


1104 

92 

8 32 


233 

21 

9 03 



462 

3 

1 08 


1169 

96 

8 24 


292 

28 

9 60 




- — - 

— 


— — 

— 

— 









Total 

2t01 

22 

a 22 


5763 

39a 

34 44 


1317 

169 

62 24 



518 

7 

1 3a 


873 

54 

6 19 


296 

61 

20 60 



364 

5 

1 37 


869 

48 

5 53 


405 

38 

9 38 



528 

6 

1 14 

1 31 

784 

a8 

7 41 

6 26 

462 

68 

14 70 

14 11 


487 

6 

1 23 

— 

782 

39 

4 93 

— 

398 

68 

17 08 



518 

7 

1 3a 


654 

42 

6 43 


411 

63 

15 33 



~ ■ — 

— 

— 


— 

— 

— 


- 






Totvl 

2415 

31 

6 44 


3961 

241 

30 49 


1972 

298 

77 09 



414 

5 

1 21 


860 

32 

3 72 


609 

61 

10 05 



474 

6 

1 27 


774 

49 

6 34 


338 

66 

19 oO 



317 

5 

1 aS 


750 

ot 

7 60 


535 

79 

14 26 



271 

6 

2 21 


774 

51 

6 60 


391 

52 

13 30 



335 

6 

1 79 


739 

35 

4 74 


418 

64 

la 30 


Tot\l 

18U 

2S 

8 06 


3897 

224 

29 00 


2291 

322 

72 41 



Discussion mice. But tumois with these characteiistics 

Among the piime pieiequisites of a not been aiailable in laigei animals, 

tunioi that is to be useful in eNpeiimental The una\ailability of unifoim tumois in 
chcmotheiap) studies, eas) and successful animals has necessitated sepaiate in\es- 

tiansplantatton and unifoim, lapid giowth ligations of the antineoplastic effect of 
without spontaneous legiession aie paiticu- chemical agents in tumoi-beaiing mice and 
' lari) nnpouant. Theie are a \ariety of lats follow’ed by phai macological studies 
tumois that meet these aiteiia in lats and in laiger e\perimental animals wdien indi- 
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Gated. The potentialities of investigating 
chemotherapeutic effect and pharmacody- 
namics simultaneously ivould appear to be 
great. 

The Brown-Pearce carcinoma is an undif- 
ferentiated squamous-cell epithelioma that, 
in its morphological appearance and its 
characteristic of causing death of the host 
by distant metastases, resembles similar 
tumors in man. From this standpoint, 
therefore, it tvould seem to be an e.xcellent 
test object for experimental chemotherapy. 
When transplanted subcutaneously, hou'- 
ever, successful and progressive growth 
occurs irregularly; when the tumor is 
placed in the muscles or intracutaneously, 
“takes” are observed with far greater regu- 
larity, but spontaneous regiession follows 
in about one third of the experiments. 
Haagensen and Prime, who studied care- 
fully the course of the tumor transplanted 
into these sites, concluded that its be- 
havior was so unpredictable that thera- 
peutic experiments would be too difficult 
to control satisfactorily. By the simple e.x- 
pedient of transplanting the tumor frag- 
ments to the anterior chamber of the eye, it 
has been found, in our experience, that the 
growth characteristics of the tumor are 
remarkably uniform and therefore ver)' 
valuable in studying the effect of chemical 
agents on neoplastic tissue. Other advan- 
tages of anterior-chamber transplants are 
that the viability of the fragment can be 
easily determined, changes in size can be 
observed directly, and alterations within 
the tumor during a course of therapy can 
be followed macroscopically and in greater 
detail by inspection with a dissecting micro- 
scope.® Furthermore, an objective measure- 
ment of tumor weight is facilitated by the 
ease ivith tvhich the tumor can be removed 
from the anterior chamber. 
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In the e.xperiments with azaguanine re- 
ported in this paper and the previous stud- 
ies, it can be definitely concluded that the 
chemical compound inhibits the growth 
of the Brotvn-Pearce carcinoma. The ex- 
amination of the mitotic activity in the neo- 
plastic and normal tissue was undertaken to 
determine whether the observed inhibition 
was due to a direct effect on the tumor and, 
if so, whether it was specific for the malig- 
nant cells. The use of colchicine, which 
arrests mitosis in metaphase, was merely 
to facilitate the observations. The recorded 
findings that demonstrate that the inci- 
dence of mitosis in the tumors of azagua- 
nine-treated animals is significantly less 
than in the tumors of control animals indi- 
cate that the chemical compound decreases 
the rate at which tumor cells enter into 
mitosis. This fact, together with the find- 
ing that the incidence of mitoses in the 
jejunal cr^'pts and in the testes is essen- 
tially the same in both treated and un- 
treated animals, permits the conclusion that 
the azaguanine has apparently both a direct 
and a specific effect on the mitotic rate of 
neoplastic cells. The slight qualification of 
the foregoing statement is necessitated by 
the fact that studies of mitotic rate were 
not made on all normal tissues of the body, 
and therefore a completely dogmatic con- 
clusion is not justifiable. The small intes- 
tine and testes were selected because of 
the normally high rate of cell reproduction 
in the tissues. 

The evidence which indicates that the 
purine analog, 5-amino-7-hydro.xy-lH-i/-tri- 
azolo[d]p)Timidine has a selective inhibi- 
tory action on malignant cells places this 
chemical compound in a unique position 
among experimental cancer chemothera- 
peutic agents. 


Fig. 8. Broiun-Pearce carcinoma from untreated animal. Fig. 9. Tumor 
from treated animal. Note increased cell size and clumping of chromatin pro- 
duced by azaguanine. Only txuo mitotic figures present. Fig. 10. Tumor 
from colchicinized untreated rabbit. Note numerous colchicine arrests. Fig. 
11. Tumor from colchicinized, azaguanine-treated animal. Only four colchicine 
arrests present. (H. if E. x581.) 
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Summary 

Anterioi'-chambei* transplants o£ the 
Brown-Pearce carcinoma have been used 
successfully in the study of an antineo- 
plastic compound. The usefulness of 
anterior-chamber transplants in the field 
of experimental cancer chemotherapy is 
discussed. 


By means of histological techniques. 5- 
amino-7-hydroxy-lH-<'-triazolo[d]pyrimidine 
(azaguanine) Avas found to have a specific 
inhibitory effect upon the BroAvn-Pearce 
tumor associated Avith a decrease in the 
rate of entrance of the tumor cells into 
mitosis. The mitotic rate of the jejunal 
crypt cells and testicular cells Avas not 
affected by the drug. 
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CO-OPERATIVE EFFECTS OF ENDOCRINOLOGICAL 
FACTORS AND PROCESSES OF AGEING IN 
PRODUCING ADENOMA-LIKE 
STRUCTURES IN RATS 

V. Korexchevsky, \r.D., and S. K. Paris, b.sc. 


T 

_LHE actual aim of the piesent experi- 
ments was the in\estigation of the effects of 
progesterone; desox) corticosterone acetate; 
androgenic, oestrogenic, and thyroid hor- 
mones; and hoimones of the anteiior hy- 
pophysis on the piocesses of ageing. A part 
of these experiments are described from 
the geiontological aspect elsewhere. 

In this papei aie gi\en only those unex- 
pected!) obtained results that ha\e a rela- 
tionship to the deselopment of adenoma- 
tous foimations in male and female rats. 

The hormones weie administered singly 
or in -various combinations. Investigation 
of the simultaneous effects of diffeient 
hormones is impoitant because (1) in the 
oiganism, all hoimones are seaeted simul- 
taneously in a certain balanced latio; (2) 
iheiefoie, unless there is definite evidence 
of a single deficiency, treatment with one 
hoimone only might pioduce lespective 
h)pcihoimonisation. and a dangeious up- 
set of the balance of the honnones might 
occui; (3) some hoimones become effective, 
01 thcii unfavouiable action is neutialised, 
onl) when ceitain othei hoimones are 
piesent. 

Hv pel plastic stiuctuies and adenomas in 
the livei, thvioid, paiathyioids, adienals, 
thvmus, and panel eas have been found by 
vaiious investigatois both in man and some 
animals. The liteiatuie on the subject was 
leviewcd b) Ewing and b) AVillis. They 

riom the 0\ford Gerontological Research Unit, 
Ovford. England 

Ihe authors wish to acknowledge that the estah- 
lisliincnt and work of the Unit was made possible 
h\ a donation from Lord XiifTield, and that the 
hospitalttv to the Unit has been extended b) Pro- 
fessor 1 G r Liddell in the Department of 
I’hvsiologv of Oxford Universit) 

Rccened for publication, .\pril 10, 1950 


conclude that many simple h)perplastic 
processes might lead through benign 
adenomas into malignant neoplasms. On 
the other hand, cessation of growth with 
degenerative changes is also frequent. 

In particular, in the rat’s organs, ade- 
nomas or adenocarcinomas were recorded 
in the mammar) gland, ovaiies, uterus, 
testes, kidne)s, liver, gastro-intestinal tract, 
th)mus, adrenals, h)poph)sis, and thy- 
roid.-*- '• --• The incidence 

of adenomas was found to be most frequent 
in the mammar) gland, e.g., Curtis et al. 
recorded them in about 0.9 per cent of all 
female rats that reached the minimum 
tumour age (H months). Th)mic adenomas 
were frequently found also, but in some 
stiains only; Curtis et al. recorded this in 
the case of the Copenhagen strain of rats. 
In this strain, the benign th)mic tumours 
occurred in about 65.6 per cent and ma- 
lignant, in about 6.4 per cent. 'When, hovv^- 
evei, the percentage of incidence of the 
th)mic tumours was calculated for all 
strains of rats, it was equal to about 0.63 
per cent for benign, and 0.16 per cent for 
malignant tumours. 

The occurrence of the tumours in other 
oigans was considerably less frequent. For 
example, in the liver, Curtis et al. found 
c)stadenomas in 0.03 per cent, hepatomas 
in 0.004 per cent, and adenocarcinomas in 
0.03 per cent. Adenomas of the adrenals 
were recorded in eight rats only.^- -® 
Thyroid adenomas were also rare.'- -® 

.\ndrew found the following senile 
changes in the pancreas of both rats and 
man: proliferation of inter- and intra-lobu- 
lar ducts, often with formation of ap- 
parently solid masses of cells, appearance 
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Table 1 

experiment 1. NUMBER OF META- 
HYPERPLASTIC STRUCTURES IN 
ORGANS OF RATS TREATED ^VITH 
ANTERIOR HYPOPHYSIS EXTRACT 
AND OTHER HORMONES 


No, Ntwibtr oj structured in 

rats 

in Thy-Adre- Pan-Thy- 

Dosage groups group roid nals areas mus LtTir 


1. Controls 8 0 

2. Progesterone-f thyroid 

hormone 7 0 

3. A. H. extract, 3 mg. 7 0 

4. A. H. extract -fthjToid 

hormone 7 0 

5. A. H. extract+thyr. horm. 

-}-progesterone 7 0 

6. A. H. extract+docaf 7 I 

7. A. H. extract-f androste- 

rone S 0 

8. A. H. extract-handros- 

terone+doca 9 3 

9. Androsterone-fdoca 7 2 

10. A. H. extract, 6 rag. 6 0 

11. A. H. extract+thyr. horm. 

+progesterone 7 0 


0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 


0 

1 

1 

1 

0 

L 

1 

3 

0 

0 

1 


0 

2 

0 

1 

2 

0 

0 

1 

2 

0 


0 

1 

1 

0 

3 

0 

0 

2 

0 

2 

0 


Total 


SO 6 1 9 10 9 


* In Tables 1 to 3, meta-hyperplasias, adenoma-like structures, 
and true adenomas were counted together for each group and 
termed as meta-hyperplastic structures, 
t Desoxycorticosterone acetate. 


of cystlike local expansions of these ducts, 
and degenerative changes in the exocrine 
cells. 

As to the endocrine factors producing 
adenomas, W^egelin and Helhvig found 
some relationship of the thyroid adenomas 
to goitre, since these tumours were found 
in goitrous rats. 

The significance of oestrogenic hormones 
in the development of tumours of the fe- 
male reproductive system appears to be 
well established. The literature on the sub- 
ject has been thoroughly revietved by- 
Greene and Brewer. Burrorvs recorded a 
thyroid adenoma in one mouse after pro- 
longed administration of oestradiol. 

Heiman and KrehbiePo increased the in- 
cidence of breast hyperplasias, and even 
obtained adenomas in a few rats, after coitv 
bined administration of antuitrin (anterior 
hypophysis extract) and oestradiol. 

Since our experiments do not relate to 
the implanted tumours, the review of the 
literature concerning the effects of endo- 
crine factors on these tumours will not be 
given here. 

In human pathology, important observa- 
tions of Cushing and Davidoff must be em- 


phasised as related to the results obtaiiuxl 
in the present experiments. In their mono- 
graph on the changes observed in various 
organs of patients witli hyperpituitarism, 
in particular acromegaly, Cushing and 
Davidoff described hyperplastic adenomas 
in the thyroid, parathyroids, adrenals, and 
pancreas. Referring to a few other similar 
cases in the literature, Cushing and Davi- 
doff state that “one might almost speak ot 
acromegaly, indeed, as a disease character- 
ised by a pluriglandular tendency to ade- 
nomatous formations." Thus, hypersecre- 
tion of oestradiol, anterior hypophysis, or 
thyroid hormones is suggested by the above 
observations as one of the possible causative 
factors in producing adenomas. 

Another obvious factor, suggested by the 
same observations, is connected with the 
actual processes of ageing, since most ade- 
nomas rvere observed in older rats. Thus, 
e.g., Ratcliffe stated that about 75 per cent 
of tumours developed in rats 451 to 900 
days old. Curtis et al. found an average age 
of tumour bearers to be seventeen and 
nine-tenths montlis in male rats, and twen- 
ty-one and eight-tenths months in females. 
The other observers, already mentioned, 
found tlie tumours also in senescent or 
senile rats. 


T.able 2 

EXPERIMENTS 2 AND 3 POOLED. NUMBER 
OF MET.\-HYPERPLASTIC STRUCTURES IN 
FEMALE RATS TRE.ATED IVITH SEX AND 
THYROID HORMONES 


Xui»b(r oj slrudiirfs in 


.Yo. Para- 

cf Thy- thy- Adre-Pon-Thy- 
Dosage groups rats raid roi^ nods croos inus Lirrr 


1. Controls 17 1 0 

2. .Androsterone 6 10 

3. Testosterone prop. 16 2 0 

4. ThjToid hormone 12 0 0 

5. Oestradiol B.B. 11 4 0 

6. Oestradiol B.B.-f 

thjToid hormone 6 0 0 

7. Oestradiol B.B.-f- 

progesterone 15 1 0 

8. Oestradiol B.B.-^pro- 

gesterone-f th>-roid 

hormone 6 0 1 

9. Oestradiol B.B. -^pro- 

gesterone-f thjToid 
hormone+andros- 
terone 16 1 0 

10. Oestradiol B.B.-f pro- 
gesterone-1- thjToid 
hormone+testos- 
teroneprop. 16 2 0 

Total 121 12 1 


0 16 3 

0 10 2 

14 7 4 

0 3 S 5 

0 15 3 

0 0 4 3 

0 0 0 4 


0 13 3 


0 2 10 4 


0 4 10 6 

1 17 59 37 
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Materials and Methods 

' Five experiments were performed on nor- 

mal intact rats, the age of which varied in 
different experiments from seventeen to 
twenty-seven months. The total of 201 fe- 
males and 189 males was used. The rats of 
our strain start to show some external signs 
of ageing from the age of about 16 months: 
they begin to lose the smoothness and 
lustre of the fur, to show a considerable 
degree of relative hypoplasia^-- in some 
of the organs, and they become less agile 
in their movements. In Tables 1, 2, and 3 
are given the arrangement of the animals 
into groups, the number of rats, and total 
number of meta-hyperplasias (simultaneous 
V metaplastic and hyperplastic changes), ade- 
noma-like structures, and adenomas, 
counted together for each group. 

Experiments 2 and 3 have been de- 
scribcdi^ chiefly from the gerontological 
point of view. IVith the permission of the 
Editors of the Journal of Gerontology they 
are referred to in this paper in order to 
summarise all the data, and obtain a cor- 
rect interpretation of the results obtained 
in all our experiments on the subject. 

The duration of the experiments and the 
closes of the hormones used in different 
experiments were as follows; 

'! Experiment 1. The duration of the ex- 
periment was forty-two days, and it was 
jierformed on eighty female rats aged about 


17 months. .\s the source of anterior hypo- 
physis hormones, A.H. extract of this gland 
(powder form. Organon Laboratories) was 
used in doses of 3 and 6 mg., four times a 
week. Desiccated thyroid tvas given by 
mouth in the form of an emulsion, 65 mg. 
three times a week. Progesterone tvas in- 
jected as an oily solution, 2 mg. four times 
a week, and androsterone in crystals, 1.6 
mg. three or four times a iveek. Deso.xycor- 
ticosterone acetate was implanted subcu- 
taneously in the form of pellets of 25 mg. 
(Organon Laboratories). 

Experiment 2. The duration of the e.x- 
periment was sixty days. Sixty-two female 
rats aged 27 months were used. Hormones 
were administered in the following weekly 
doses: 5 to 7.5 mg. androsterone, 2 to 4 mg. 
testosterone propionate, 10 mg. proges- 
terone, all as crystals in 5 per cent gum 
acacia aqueous solution; 85 mg. desiccated 
thyroid, twice a week. Oestradiol benzoate- 
butyrate, 0.015 mg., was injected three 
times during the first ten days only. 

Experiment 3. The duration of the ex- 
periment ivas eighty-si.x days. It ivas per- 
formed on fifty-nine female rats, 22 to 24 
months old. Doses of the hormones were 
given as follotvs: androsterone and proges- 
terone, 10 mg. each, as cry'stals, once in ten 
days; testosterone propionate implanted 
subcutaneously as 20-mg. pellets; desiccated 
thyroid, 60 mg., three times a tveek; oestra- 


Table 3 


EXPERIMENTS 4 AND 5 POOLED. NUMBER OF MET.A-HYPERPLASTIC STRUCTURES 
IN MALE RATS TREATED WITH SEX AND THYROID HORMONES ANT) 
DESOXYCORTICOSTERONE ACETATE 



Number 




Number of structures 






rats 

Thyroid 

.\drenals 

Pancreas 

Thymus 

Lh 

'er 

Dosage groups 

Norm. 

Cast. 

Norm. 

Cast. 

Norm. 

Cast. 

Norm. 

Cast. Norm. 

Cast. 

Norm. 

Cast. 

Controls 

13 

13 

3 

2 

1 

0 

0 

1 

4 

4 

7 

4 

Testost. prop. 

12 

12 

2 

1 

3 

4 

0 

5 

3 

4 

7 

4 

Thyroid norm. 

12 

11 

2 

2 

3 

3 

1 

1 

0 

2 

6 

4 

Oestradiol B. B. 

9 

7 

2 

2 

3 

3 

3 

0 

4 

2 

3 

3 

Thyr, horm.-r oestra- 
diol B. B. 

6 

6 

0 

3 

3 

2 

0 

1 

1 

4 

2 


Tbyr. horm, -{-oestradiol -}• 
testost. prop. 

13 

11 

3 

2 

2 

0 

2 

2 

5 

3 

7 

3 

Doca 

6 

7 

0 

2 

2 

1 

0 

0 

0 


9 

4 

Doca-f thyroid hormone 

7 

6 

0 

0 

1 

0 

1 

0 

1 

'> 

4 

3 

Doca -f testost. prop. 

6 

7 

1 

0 

1 

0 

0 

1 

0 

0 

0 


Doca-f tCitost. prop.-f 
thyroid hormone 

7 

5 

0 

3 

0 

0 

0 


1 

0 

4 

4 

Four hormones 

6 

7 

2 

3 

0 

0 

0 

3 

2 

0 

3 

4 

Total 

97 

92 

15 

20 

19 

13 

7 

15 

21 

23 

45 

43 
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cliol benzoate-butyrate, 0.015 mg., twice dur- 
ing the first week only. 

Exl}e)iment 7. The duration of the e.x- 
perinient was ninet)-one days. One hun- 
dred twenty-three male rats, aged 21 
months, were used, of which sixty-one were 
kept normal and intact, and sixty-two were 
castrated about one month befoie the be- 
ginning of the experiment. Testosterone 
propionate and desox)coiticosterone ace- 
tate weie implanted subcutaneously as 25- 
mg. pellets. Desiccated thyroid was given by 
mouth, 24 to 43 mg. three times a week; 
0.03 mg. of oestradiol benzoate-butyrate 
was injected subcutaneously twice, during 
the fust week only. 

Experiment 5. The duration of the ex- 
periment was sixty-eight days. Sixty-si.x 
male rats, aged about 20 months, were also 
divided into two series: thirt)-si.x animals 
were kept noimal and thirty were castrated 
about a month before the beginning of the 
experiment. Testosteione piopionate was 
implanted subcutaneously in the form of 
25-mg. pellets. Desiccated thyioid was given 
by mouth, 19.3 mg. thiee times a week; 
0.016 mg. of oestiadiol benzoate-but)rate 
was injected subcutaneously, three times 
during the fust week only. 

The lesults, obtained on females in ex- 
pel iments 2 and 3, have been pooled in 
Table 2; and those on males, in the experi- 
ments 4 and 5, have been pooled in Ta- 
ble 3. 


The arrangement of the experiments is 
clear from the respective tables, namely the 
subdivision of the rats into groups injected 
with various hormones or their combina- 
tions, the number of rats in each group, 
and the number of the structures found. 

The subdivision of the structures into 
various groups subject to the degree of 
their meta-hyperplastic changes was not 
made for two reasons: it is rather difficult 
to subdiv'ide them in this way because of 
the transitional forms; from the point of 
view of their pathological significance a 
small meta-hyperplasia, with suitable con- 
ditions, might become an adenoma or car- 
cinoma, as Ewing, Willis, and others rightly 
state. 

Theiefoie, onl) in the text do we men- 
tion the number of those structures that 
we considered as adenomas. The accom- 
panying photographs give a clear idea of 
the great variety of transitional forms ob- 
tained. In the present paper nearly all 
microphotographs were made of male rats, 
since those of the females were given in the 
other paper.i' .411 sections were stained 
with haematoxylin and eosin. 

Experimental Findings 

Thyioid Gland. In the thjroid, the 
changes varied from minute nests of meta- 
hyperplasias to adenomas transforming 
nearly the whole of the gland (Figs. 1 to 
7, 13). 


Figs. 1 to 3. Male control rats. In most intact rats, the structures of the thyioid 
were as small as in Fig. 1. The exceptionally large structures were found in three 
rats, one castrated control (fig. 2) and two normal controls. Figure 3 represents 
one of these Ixuo controls. ( x63.) 

Fig. 1. Castrated male rat treated with thyroid hormone. The structure is 
similar to that of Fig. 1. ( x63.) 

Fig. 5. Normal male rat, treated -with testosterone propionate. Large adenoma 
occupying about half of the thyroid. (xd3.) 

Fig. 6. Castrated male rat, treated with oestradiol benzoate-butyrate, and thy- 
roid hormone. Compact adenoma of thyroid. (x63.) 

Fig. 7. Normal male rat, treated ivith four hormones: testosterone propionate, 
desoxycor ticosler one acetate, oestradiol benzoate-butyrate, and thyroid hormone. 
Spreading type of adenoma of thyroid. (x63.) 





X- 


- •xv *5^- V 










Fig. 8. Thyioid of control noiinal Fig. 9. Male yiormal rat tteated with tes- 
niale rat. Foim and size of the cells tosterone propionate and desoxyco\ticos- 
and nuclei in the structure aie even, terone acetate. Form and size of the cells 
(Xl40.) and nuclei of the thyioid similai to those 

in Fig. 8. ( xl-fO.) 










Fig. 10. Male noimal rat tieated 
with testosteione piopionatej oestia- 
diol benzoate-butyiate, and thyroid 
hoimone. Thyioid structure consists 
of legular cylindrical cells (cylin- 
droma). (xMO.) 


Fig. 11. Male noimal lat treated with 
oestradiol benzoate-butyiate. A pait of a 
laige adenoma of the thyioid illustiated in 
Fig. 13 at x2S. Disoiganised gioiuth of 
adenomatous cells, which, including then 
nuclei, vary in size and shape. (xHO.) 
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Fig. 12. Normal male rat, treated with 
testosterone propionate, oestradiol benzoate- 
butyrate, and thyroid hormone. Disorgan- 
ised growth of cells of thyroid, both the cells 
and nuclei vaiying in shape and size. In 
some acini, the cells secrete a fluid in 
which the single and grouped cells are 
floating. ( xl-fO.) 

In the control intact animals, however, 
the largest structures never reached the size 
of those present in some of the treated 
animals. The two laigest adenoma-like 
structures so far obscned in our intact con- 
trol animals are represented in Figs. 2 and 
3. Moreover, in no control rat were the 
growth and variation in size and form of 
cells and nuclei observed to be as great 
histologically as in some of the treated ani- 
mals. The comparison of Fig. 8 with Figs. 
9 to 14 illustrates this well. In the detailed 
histology of both the “control” and 
"treated” structures, two features were com- 
mon: namely, a tendency of the cells, some- 
times in places only, to form a syncytium; 
and the larger size and vesicular character 
of the nuclei as compared with those of the 
normal thyroid epithelium. 

In some of the treated animals, in addi- 


tion, the variation in size and form of the 
epithelial cells and their nuclei was very 
great indeed (Figs. II, 12, 14). Some of 
these cells acquired the spindle-like form 
of the sarcoma cells. -A. similar metaplasia 
of adenomatous or carcinomatous cells into 
sarcoma-like cells in the thyxoid of mice 
was described by Slye et al. Loeb found 
thyroid tumour in a rat that had a sarcoma- 
like structure but that, during some trans- 
plantations, acquired the structure of 
endothelioma. While in some of the ade- 
noma-like structures the cells kept the acinar 
structure, in others they broke this arrange- 
ment and spread irregularly in all direc- 
tions. Very often, in the same adenoma-like 
structure or adenoma, these two cellular 
arrangements were very closely intenvoven 
throughout the ivhole formation (Figs. 11, 
12, 14). 

Note must be made of a peculiar struc- 
ture obsersed in one animal, simultane- 
ously treated with testosterone propionate, 
thyroid hormone, and oestradiol. It con- 
sisted of acini or alveoli of high, cydindrical, 
narrow cells, predominantly of a regulai- 



Fig. 13. Normal male rat, treated with 
oestradiol benzoate-butyrate. (x28.) Large 
adenoma, represented at medium magnifi- 
cation in Fia. 11. 

O 
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shape, with %esiculat' nuclei situated to- 
tvards the lumenar pait o£ the c)toplasm 
(Fig. 10). 

It is necessaty, hotvever, to emphasise 
that in some of the treated animals, the 
structure tras as small as that found in the 
controls (e.g., Fig. 4), and mote or less as 
regular (Fig. 9) as that occurring in the 
untreated animals. 

It is impossible to connect the histologi- 
cal peculiarities of the structures with the 
tieatment of some special hormone or spe- 
cial combination of the hormones used. 
For example, as illustrated in the micro- 
jDhotographs, the largest and most disor- 
ganised were obseived in both males and 
females after treatment with a single hor- 
mone only (testosterone propionate, oestra- 
diol), or with various combinations of four 
or three hormones. 

Parathyroids. A typical adenoma of the 
parathyroid was observed in one female rat 
only, treated simultaneously with proges- 
terone, oestradiol benzoate-butyrate, and 
thyroid hormone. It has been described 
and illustrated in our other paper.i" 



Fig. 14. The same lat as in Fig. 13, but at 
x 196 to show the vaiying stiuctiire of cells, 
nuclei, and cytoplasm, differently stained 
in different cells. Some sarcoma-like cells. 



Fig. 15. Noimal female lat heated with 
testosterone fnopionate. On the left side, 
can be seen the noimal adrenal stuictuie of 
the zona glometulosa and zona fasciculata, 
tiansfoimed (on the right) into latge meta- 
plastic cells with enlaiged nuclei of vaiy- 
ing size, and much more dense cytoplasm. 
(XIIO.) 

Ad'-enals. In the adrenals, two types of 
structures tvere found, namely, nodular 
meta-hyperplasias of the fasciculata cells; 
and extra-capsular structures, that appar- 
ently originated Irom the gloineiulosa cells 
but that were later invaded by metaplastic 
fasciculata cells as well. 

The first type is represented in Fig. 15. 
It consisted of much hypeitiophied fascic- 
ulata cells trith enlaiged nuclei. In most 
cells, the cytoplasm was dense, containing 
very thin vacuoles or none, trhile in places 
the other cells contained vacuoles of vaiy- 
ing size, mostly laiger than those of the 
neighbouring fasciculata cells. 

The structuial cells were abruptly tians- 
formed from the normal fasciculata cells, 
so that the structure, although not possess- 
ing a capsule, tvas ahvays sharply demar- 
cated from the normal cortical cells. These 
structures tvere of varying sizes. The micio- 
photograph of the laigest structure at low 
magnification has been given elsewhere.^^ 
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Fic. 16. Castrated male rat, treated with 
oesiradiol benzoate-butyrate. Beginning of 
the formation of an extracapsular adenoma 
from glomenilosa cells, breaking through 
the capsule of the adrenal. On the left side 
of this first structure is superimposed a 
smaller second structure, formed by the 
breaking of the capsule of the first struc- 
ture. Below the glomenilosa structure is a 
large dark nest of the fasciculata cells, 
starting their metaplasia. On the right, 
below the capsule, are normal glomerulosa 
and fa-sciciilata zones. (xl-fO.) 

At a higher magnification, a part of it is 
represented in Fig. 15. 

Similar single or multiple nodular hyper- 
plasias or adenoma-like structures were also 
often found in, and connected with, aiieinsi 
in man.“’ Ewing concludes that all grada- 
tions exist between simple local hyper- 
plasias of the adrenocortical cells and their 
transformation into adenocarcinomas. 

I he second type of the cortical structure 
is represented in Figs. 16 to 22. This type 
consisted of nodules of hypertrophied glom- 
erulosa cells, breaking through the adrenal 
capsule. Figure 16 illustrates such a start. 
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with a secondary structure breaking 
through the capsule of the primary struc- 
ture. In all cases so far, a nodule of hyper- 
trophied or metaplastic, or both, fasciculata 
cells (Figs. 16 to 20, 22) %vas seen below 
this hypertrophied nodule of granulosa 
cells. At the later stages, the structures de- 
veloped into larger formations (Figs. 17, 
19), in one case covering about half the 
adrenal, and could be defined as an ade- 
noma (Fig. 21). .-Vt these stages ingrowth 
into, and presence of, metaplastic fasciculata 
cells in the structure are often found (Figs. 
17 to 20, 22). Glomerulosa cells were also 
nietaplastic, showing various forms and 
sizes both of cells and their nuclei (Figs. 
20 , 22 ). 

Besides these two types of cells, a third 
kind was present in one case (Figs. 19, 20). 
These had water-clear cytoplasm, often 



Fig. 17. The same rat as in Fig. 16. On 
the opposite side of the same adrenal a 
small, but fully developed, adenoma is 
formed. It consists of a mixture of glomer- 
ulosa (lightly stained) and fasciculata 
(darkly stained) cells. Broken capsule is in 
the middle of the photograph. ( x83.) 
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Fig. 18. The same rat as in Figs. 16 and 17. 
Part of a structure given in Fig. 17, showitig 
disorganised groiuth of meta plastic glomer- 
ulosa and fasciculata cells. ( xl-fO.) 


with shrunken or pyknotic nuclei. Their 
gradual transition from the metaplastic 
glomerulosa cells of the structure could 
easily be traced. Unfortunately, no part of 
the structure ^vas available for fat stain. 
They produce an impression of degenerat- 
ing, perhaps oedematous cells. 

It is necessary to emphasise that not only 
outgrowth of the cortical elements and 
their development into the structure could 
be discovered, but also ingrowth of the 
structural cells into the cortical parenchyma 
(Figs. 18, 22) through the disrupted adrenal 
capsule, dividing the adrenal from the 
structure. 

In addition to the proliferating processes 
in the structures, a haemorrhage into one 
of the fasciculata nodules was recorded 
Avith subsequent degeneration of the cells 
and formation of a haemorrhagic cyst (see 
Fig. 37). 

Only one very small meta-hyperplastic 


nodule was observed among the control 
animals. The remaining, most of them con- 
siderably larger, were present in the treated 
animals. IVith a comparatix ely small num- 
ber of animals in each group and a small 
number of the structures found, it is im- 
possible to connect them ^vith any special 
hormone combination. 

Panel eas. Examination of the pancre- 
atic structures suggested three types: one, 
originating from the exocrine acinar cells; 
a second, from the smallest pancreatic ducts 
(confirming Andren-’s results): and a third, 
from the islands of Langerhans. The struc- 
tures were found in t^vo of the control 
intact I'ats, one of which is represented in 
Fig. 27. They were not only more rare than 
in the treated animals but were also smaller 
than in some of the corresponding treated 
rats. They both belonged to the first type 
and contained several acini in a transitional 
stage. 

The first type of structures developed 
from exocrine acini by loss of distinction in 
the basophilic and eosinophilic parts of the 
cytoplasm, narrowing of the cells resulting 
in the formation of a more or less laree 
lumen, decrease in size and often flattenina 
of the nuclei, which became lighter and 
poorer in chromatin. There ^vere several 
transitional forms (Fig. 23). Mitoses were 
sometimes found in these metaplastic, 
newly formed follicles. In places, the cells 
became loose and formed cellular nests, 
giving a picture of solid adenomatous tis- 
sue. 

In Figs. 24 to 26 is represented the forma- 
tion of the second type of the pancreatic 
adenoma-like structures, namely, those 
chiefly from the smallest pancreatic ducts. 
Possibly, besides the ordinary ducts, there 
are also involved in the process those that 
were described by Maximo^\" and Bloom as 
consisting of undifferentiated cells and tak- 
ing part in the regeneration of pancreatic 
tissue. The latter ducts are in touch with 
the normal ducts and the islands of Langer- 
hans. In these structures, the transitional 
forms from the acinar cells were not usually 
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found, or, if present, in a small number 
only. 

In these stiuctures, the proliferation of 
loose cells and formation of small solid 
nests from the proliferating ducts were also 
observed (Figs. 24, 25). 

In a few cases, the formation of c)stic 
dilatations of the stmctural ducts was seen. 
This spontaneous transformation was well 
described by Andrew in intact senile rats, 
from 800 to 1170 days old, i.e., older ani- 
mals than those used in the piesent experi- 
ments. Figure 26 illustrates this cystic trans- 
formation. 

The third type of meta-hyperplasia, 
namely from the islands of Langerhans, 
was obseiwed in one rat only. It is illus- 
trated in Figs. 30 and 32. ^Vlien compared 
with the cells of gigantic islands (Fig. 31), 
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normally but exceptionally occurring in 
the pancreases of normal rats, the cells were 
much larger and had a different, densely 
granulated c}toplasm with large nuclei. At 
first glance, the cells of this structure have 
some resemblance to those of the corpus 
luteum or to some of the adrenal fasciculata 
cells. 

Thymus. Previously,-”’ the small 
nests of meta-hyperplasias of epithelial 
thymic cells in adult rats were recorded; 
their development into considerably more 
frequent and larger structures, with the 
formation of small cysts, produced by 
oestradiol injections, was described; and 
literature on the subject gisen. 

In the present experiments, the same 
meta-hyperplasias were found in senescent 




Figs. 19 and 20. Caslialed male lat treated with testosleione pi opionate. A 
small exliacapsiilar adenoma of the adrenal (Fig. 19, x83, and Fig. 20, xllO), 
consisting of thiee types of cells: metaplaslic glomei iilosa cells (small grey), large 
luatei-cleai cells deiived fiom the foimer, and metaplastic fasciculata cells 
(daili, laige). Guidual tiansition of metaplaslic glomeudosa cells into “water- 
clear” cells is cleaily seen in the upper part of Fig. 20. "Water-cleaP’ cells invade 
the fasciculata zone. 


914] 


CANCER September 1950 



Fig. 21. Castrated male rat treated loith 
thyroid hormone. On the right side of the 
adrenal, large semicircular e.xtracapsular 
adenoma formed from metaplastic glomer- 
ulosa cells. (X21.) 

intact rats. They were in the form of iso- 
lated small nests or ribbons. Their inci- 
dence in older male and female rats (Tables 
2 and 3) was frequent (about 35 and 33 
per cent respectively). 

As before, much larger, adenoma-like 
structures were observed after treatment 
with oestradiol alone, or simultaneously 
ivith other hormones. These spread in the 
form of ribbons and nests — in three cases 
through the greatest part of the thymus, 
in places nearly, or completely, replacing 
the thymic parenchyma (Figs. 33, 34). In 
another case a solid tumour, which appar- 
ently could be defined as adenoma (thy- 
moma), was obsei'ved (Figs. 35, 36). In all 
animals, the epithelial structural cells were 
of the same type, being mostly oblong in 
shape with vaguely demarcated cytoplasm 
and vesicular, usually also oblong, nuclei 
(Figs. 34, 36). In places, small cysts were 
scattered in the structural tissue. 

As a peculiar feature in the development 
of these adenoma-like thymic structures in 
senescent rats, it is necessary to mention 
that in our breed of rats, their occurrence 
was considerably more frequent as com- 


pared with young or adult animals; and 
they were present in the groups of rats 
treated not only with oestrogens, but also 
with testosterone propionate, or thyroid 
hormone, or desoxycorticosterone acetate. 
In addition, the formation of a solid thy- 
moma was observed for the first time in our 
senescent rats. 

In rats injected with androgens, alone 
or in combination with other hormones, 
the thymus tvas A-ery atrophic, reduced 
chiefly to fat and fibrotis tissues ivith a few 
small scattered nests of thymic parenchyma. 
The latter, however, consisted chiefly of 
epithelial cells, with a comparatively small 
number of thymocytes. In spite of being 
compressed by developing fibrous tissue, 
some of these small epithelial structures 
showed an adenoma-like shape and arrange- 
ment of the cells in some places. 



Fig. 22. A part of the adenoma of the 
adrenal represented in Fig. 21 (x225). Dis- 
organised groiuth of the adenomatous cells 
breaking through the adrenal capsule (rem- 
nants of the capsule on the lower left) into 
metaplastic zona fasciculata (darkly stained 
cells). 
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Fig. 23. Castrated male rat, ticated xuitli 
testosterone jiropionate. Formation, in the 
pancreas, of adenoma-like sliuctnre (light 
cells) from the acini of exocrine cells (cells 
with granular cytoplasm, darkly stained at 
peripheiy). In the loxuer right, a small island 
of Langeihans compressed by neoplasmic 
tissue. (x225.) 

Lixier. Ewing divides liver tumours into 
three categories in connection with their 
origin (1) from liver cells, (2) from bile 
ducts, or (3) from both. As to the early 
stages in their development, he emphasises 
(p. 73.5) that ‘‘many of the simple hyper- 
Itlastic piocesses lead through benign tu- 
mors into malignant neoplasms . . .” The 
hyperplastic structures obtained in the 
present e.xperiments resemble the very be- 
ginning of development of multiple ade- 
nomas of bile ducts in man. Ewing describes 
them as follows (p. 750); 

“The tumors lie beneath the capsule or 
deeper in the paienchyma [of the liver], 
and appear as gi'ayish-whitc nodules 0.5 to 
2 or 3 cm. in diameter. . . . The nodules 
are usually incased in connective tissue, 
and arc free from bile deposits. The struc- 
ture presents many small alveoli with defi- 
nite lumina, lined by one or more layers 
of small cubical or higher cylindrical cells. 


in which the nuclei are \ery prominent 
and the cytoplasm clear. . . . The lumina 
of the alveoli are usually empty or contain 
granular or hyaline detritus, but dilatation 
and lateral outgrowths may occur, polypoid 
projections may develop, and there are 
many transitions to cy'stadenoma and ade- 
nocarcinoma.’’ Slye et al. described a similar 
tumour in the liver of an old rat. They 
defined it as adenocarcinoma. 

In our rats, the bile-duct hyperplasias 
consisted of alveoli lined with the cubical 
or flattened epithelium, wdth clear cyto- 
plasm, and round or flattened vesicular 
nuclei. The number of alveoli in the struc- 
tures varied greatly, from a few' to many, 
in different animals. Similarly, the number 
of structures in the liver also varied greatly, 
from one or ttvo, to several, on a transverse 
section of a small hepatic lobule. 

In Figs. 38 and 39 are represented the 
largest hyperplastic structures observed in 
the control animals of the present experi- 
ments. In experiments 1, 2, and 3, the dif- 
ference between the control and treated 
female rats was in the absence of the liver 
structures (Table 1), or their smaller num- 
ber (Table 2) in the control groups. More- 
over, in these experiments, the largest 
Structures were observed in the treated 
groups only. One of the most affected livers 
was found in a female rat treated wdth 
oestradiol benzoate-butyrate and belonging 
to experiment 2. It has been described else- 
w'here.^^ However, in experiments 4 and 5 
(Table 3) on males, the percentage of struc- 
tures in the control rats tvas about the same 
as that in the treated animals. The differ- 
ence in the size of structures was also not 
so definitely marked as in the female rats. 

Discussio.n 

The number of rats in each group of the 
present experiments is too small to draw' 
definite conclusions as to w'hich of the hor- 
mones or their combinations has a strong 
or weak adenoma-producing effect, or no 
effect at all. For the same reason, it is im- 
possible to say w'hether castration (Table 3) 
had any effect in this respect. 
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There are, ho^vever, some features that 
might be suggested as specific when con- 
sidering the data in the Tables 1 to 3 and 
the results of histological examination. 
Thus, in experiment 1 (Table 1) on rats 
aged 17 months, i.e., the youngest animals 
used, as compared tvith those in experi- 
ments 2 to 5, there svere not only no ade- 
noma-like structures in the control groups, 
but not even simple meta-hyperplasias. 
From these data, it is possible to suggest 
that, on the whole, the spontaneous devel- 
opment of meta-hyperplasias in the intact, 
normal or castrated, rats of our breed oc- 
curred from the age of about 20 months on. 
In control rats of experiments 2 and 3 on 
senescent females, most of the organs in- 
vestigated (except the adrenals and pan- 
creas) had meta-hyperplasias, but nearly all 
of these were very small. An exception tvas 
a meta-hyperplasia found in the pancreas 
of one of the seventeen control rats. It 
affected the whole small lobule of the pan- 


creas, although the degree of metaplasia 
tvas less pronounced than that in most of 
the treated rats. 

.-Vs compared with the control rats, the 
incidence of meta-h)perplastic structures 
was greater in the treated rats, except in 
experiments 4 and 5 (Table 3) in the case 
of the thymus and liver. 

This is obvious in experiment 1. In ex- 
periments 2 and 3 (Table 2), the incidence 
of all structures in all tabulated organs was 
about 65 per cent in the control rats and 
about 112 per cent in the treated animals. 
The respective figures in the experiments 
4 and 5 (Table 3) were 77 and 120 per cent. 

The incidence of structures in the thy- 
roid, parathyroids, adrenals, and pancreas 
in experiments 2 and 3 (Table 2) was about 
12 per cent in the control rats and 28 per 
cent in the treated animals. The respective 
figures for experiments 4 and 5 (Table 3) 
were about 27 and 50 per cent. 

The most important fact, however, is 



Figs. 24 and 25. Castrated male rat treated loith testosterone propionate. Two 
different parts of the same structure, with the formation of follicles from the 
smallest pancreatic ducts. An island of Langerhans in the upper left in Fig. 2-t. 
In both figures, small solid nests of structural cells originated from the neoplas- 
mic follicles. (x225.) 
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Fig. 26. Normal male uit treated with 
oestradiol benzoale-biitynate. A stnicture, 
in a state of foymation from the ducts, de- 
velolnng between groups of acini (darkly 
stained) of normal pancreatic tissue. For- 
mation of cystlike dilatations in some stuic- 
tural follicles. (xl40.) 


that none of the control rats had the se- 
verest degi'ee of meta-hyperplasia, namely, 
adenomas; none of them had even such 
larsre adenoma-like structures as those that 
occurred in some of the treated rats. In the 
microphotographs are shown the largest 
structures found among those present in 
control rats. Comparison of these with 
those obtained in the treated rats cleai'ly 
demonstrates this statement. 

Also, in none of the control rats was 
disoiganisation of cellular giowth as great, 
c.g., as that shoivn in Figs. 11, 12, 14, 20, 
22, and 23. These data indicate that the 
incidence of meta-h)perplastic structures, 
or their greater deielopment up to the 
stages of adenoma-like structures or even 
true adenomas, weie stimulated by the hor- 
mones used. 

In the previous e.\periments on sounger 
female rats, both in the control animals 
and in those treated ivith hormones, the 
meta-hyperplastic structures were not found 


in the thyroid, parathyroid, adrenals, pan- 
creas, and liver. They were obsersed in the 
thymus only. In the present experiments 
on younger rats (Table 1), they were not 
recorded in the control intact animals, and 
in the treated groups they were in most 
cases only slightly developed. 

In addition, it is necessary to emphasise 
that the previous investigators referred to 
in this paper also found the meta-hyper- 
plastic structures and tumours mostly in 
senescent or senile rats. 

All these data indicate that in producing 
meta-hyperplastic structures, in particular 
adenomas, the co-operation of two factors 
might be instrumental, namely, the proc- 
esses of ageing and oserstimulation by 
hormones. 

It is reasonable to suggest that even in 
those younger animals in ivhich these struc- 
tures rarely appear, the same co-operation 
might be in effect, since ageing might be 
premature, while the hormonal hypersecre- 
tion of one or more endocrine glands might 
start spontaneously. 

The mechanism of co-operative effects of 
the processes of ageing and hormonal o\er- 
stimulation in producing meta-hyperplastic 
growths can be explained by the following 
hypothesis. With ageing in the organism, 
several functions are weakening, including 
probably the mechanism regulating the 
normal cell giowth in organs and tissues. 

This results in the appearance of the 
nests of meta-hyperplasias in certain or- 
gans. These nests might remain quiescent 
and therefore harmless. Various stimulating 
factors, however, e.g., hormones, might pro- 
mote their growth and transformation into 
tumours. 

As was shoivn previously in our experi- 
ments on rats,*-'*"!' the hormones produced 
a nonnal hyperplasia, or hypertrophy of 
cells, or both, in some organs. In this way, 
the hormones reversed the relative weight 
and also some histological features in these 
organs to the level obsened at a ^ounger 
age. 

In the present experiments, howeier, 
simultaneously with these changes in nor- 
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Fig. 27. ConUol no)mal male iat. Adenoma-hke st)uctiue of pancieas, of small size, 
usually found in those contiol iats that had these stmctiues. ( x-t5.) Fig. 28. Normal 
female iat heated xuith andi osterone. Laige size of the sti uctine found in most heated male 
and female xats.In both figures the normal pancreatic tissue is darkly stained, the struc- 
ture lightly stained. Fig. 29. Control trormal female rat. A gigantic island of Langer- 
hans only exceptionally found in normal untreated rats. (x63.) Fig. 30. A^or trial 
male rat treated xuith thyroid hormone. At the same magnification as in Fig. 29, meta- 
hyperplasia of the island of Langerhans. (x63.) Figs. 31 and 32. The same islands 
of Langerhans that xuere given at a small magnification in Figs. 29 and 30 shoxun at xl-fO. 
Considerable difference in cellular and nuclear structure betxueen the gigantic normal 
and the meta-hyper plastic islands. 



















Fig. 33. Normal male rat treated 
with oestradiol benzoate-butyrate. 
El)ithelial adenoma-like shucture 
(with light vesicular nuclei) spread- 
ing in and replacing the normal 
thymic tissue (small dark nuclei). 
(X63.) 


Fig. 34. The same rat and stuicture as 
in Fig. 33. At xl-fO, different structure 
of normal and neoplasmic tissue is well 
defined. 


j 


\ 



Fig. 35. Normal male rat treated with 
oestradiol benzoate-butyrate. Solid thy- 
moma (lightly stained) between normal 
thymic tissue (darkly stained) at the lop 
(small remnant) and that at the bottom. 
(X63.) 


Fig. 36. The same rat and thymoma as 
in Fig. 35 at xl-fO. Structure of the cells 
is the same as in Fig. 3!. Formation of 
small cysts (in the centre). On left, a nar- 
) 0 w strip of normal thymic tissue sharply 
separated from the thymoma. 
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Fig. 37. A^ormal male rat treated xvith 
thyroid hoimoiie. Meta-hyperplastic st)uc- 
tiire in the fasciculata zone of the adrenal 
with a haemorrhagic cyst. At the bottom, 
medulla (light). ( xS3.) 


1. Fi\e experiments iveie performed on 
201 female and 189 male rats, the age of 
rvhich in different experiments varied from 
17 to 27 months. Half the male rats were 
castrated about a month before the begin- 
ning of the experiment. 

2. The appearance and development of 
meta-hyjjerplasias, adenoma-like structures 
or adenomas tvere studied both in the con- 
trol rats and those treated tv’ith sex, thyroid, 
and anterior hypophysis hormones, and 
desoxycorticosterone acetate. 

3. From the age of about 20 months on 
in some of the untreated rats of the breed 
used, a spontaneous detelopment of meta- 
hyperplastic structures tvas found in the 
thyroid, adrenals, pancreas, thymus, and 
liver. In no case, however, did they become 
adenomas. 

-1. The hormones used increased in vari- 
ous degrees the incidence and development 
of meta-hyperplastic processes in the treated 
rats tip to the stages of comparatitely large 
adenoma-like structures or true adenomas, 
not observed in the untreated animals. 
Adenomas were found in some of the 
treated rats in the thyroid, parath)roid. 


mal tissues, the grotvth of the meta-hyper- - 
plastic nests tvas also stimulated. In this 
w'ay, and because of this, they developed 
into adenomatous tumours or adenoma-like 
structux'es. Possibly another additional 
factor might be instrumental in the 
above mentioned tumourogenic mecha- 
nism; namely, in old age the physiological 
brakes of grow'th are fully operating. Arti- 
ficial overstimulation of grotvth processes, 
produced by hormones, operating simul- 
taneously tvith the depressing action of the 
natural grotvth brakes, might easily pro- 
duce or increase the disorganisation of local 
grotvths. In this tvay, tumourogenic, in par- 
ticular a malignant, effect might be inten- 
sified. 

Of course, the suggestions made do not 
exclude the possibility that in the produc- 
tion of adenomas other causes and mecha- 
nisms might be instrumental. 



Fig. 38. Control normal male >at. Fol- 
licular meta-hyperplasia of smallest bile 
ducts in the liver. St}ucture of a larger size, 
sometimes found in control rats. Usually 
the nests are smaller. (xMO.) 
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Fig. 39. Control casluiled male )al. Fig. 40. Xoimal male rat treated 
This St) ucture is exceptionally large luilh oestradiol benzoate-butyrate. 
for control rats, and it teas found in Size of the st) ucture more typical 


one control rat only. ( xifO.) 


for the rats treated with hormones. 
(xUO.) 


adrenals, and thymus, while comparatively 
pronounced adenoma-like structures were 
obseiwed in the pancreas and liver. 

5. The various forms of the structures 
observed in different rats showed a gradual 
transition, through many intermediate 
stages, of simple meta-hyperplastic nests of 
few cells into large adenomas tvith disor- 
ganised cell grotvth and form. 

6. Thus, the present experiments con- 
firm the fact that the smallest meta-hyper- 
plastic nests of cells should be considered 
as the latent cjuiescent centres of neoplasms. 
Stimulating factors (as hormones in the 
present experiments) might initiate and 
promote the growth of these centres, trans- 
forming them into adenomas and, prob- 
ably, carcinomas. 

7. Therefore, a detailed insestigation of 
the causes producing these minute epithe- 
lial meta-hyperplastic nests and the mecha- 


nism of their development in various or- 
gans appears to be of great importance. 

8. Probably, as in the case of mice, not 
all the strains of rats are susceptible to 
tumour development. It would be impor- 
tant to study whether these minute quies- 
cent nests are also present in the resistant 
strains. 

9. The number of rats in the different 
gioups was considered not sufficient to 
make a comparatise assa) of the adenom- 
agcnic action of each of the hormones, or 
their combinations, used in the present ex- 
periments. 

10. The lesults obtained, however, indi- 
cate that there is a co-operative activity of 
ageing processes and hormonal overstimu- 
lation in producing or enhancing meta- 
hyperplastic structures. The possible ex- 
planation of the mechanism of this co-oper- 
ative adenomagenic activity was suggested. 


(Fo; references see page 922.) 
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for the \vork in 1938. Among the limitations of 
such earh apparatus is the fixed \eitical ^-ra^ 
beam, so that the full ad\antagcs of supertoltage 
b) accurate direction of multiple small beams oi 
b\ rotational theiap\ could not be exploited. In 
qualit), the therap\ beam has about the same 
effectne uaie length (0 025 A) as that of moie 
modem 1000 kt. appai-atus, but the hea\) filtei 
requiied (4 5 mm. Pb) entailed some sacuficc of 
output (appiox. 20 r/min. at 100 cm F.SD.) 

The physical adiantages of supenoltage \-ia\s 
are (I) incicased penetration. (2) impioied skin 
tolerance, (3) restiiction of the radiation to the 
geometric beam, uith consequent i eduction in 
s)stemic radiation leactions, and possibl) (4) a 
diffeiential tissue toleiance. 

The main emphasis of the book is on the “clin- 
ical management of cancel b) loentgenthciap) as 
taught b) Coutaid,” and it contains a uealth of 
\aluable obseivations, detailed case histoiies, and 
informatiie illustiations that aie equally pcitinent 
to anj t)pe of ladiotheiap^ fiom 40 k\. to 40 Mev. 
The authois considei that supenoltage therapy is 
a desiiable pait of a cancel tieatment center, in 
that it has definite indications in ceitain foiiiis of 
cancel and has adiantages oiei lowci loltages in 
other t)pes; but the) do not cleaily summaiize 
these indications and adiantages — the icadci is 
left to deduce them fioni the clinical iiiateiial 
piesented. 

The) find supenoltage therapy adi antageous 
for adianced cancels of the lip, oial caiity, and 
phai)nx, paiticulail) foi those aiising in the base 
of the tongue; their expeiience iiith caiicei-s of the 
lar)n\ and of the niaxillaiy sinus leads them to 
conclude that the type of cancer rather than the 
voltage of the loentgenotheiapy deteimines the 
lesult. In cancel of the esophagus, tieatment with 
stipeii'oltage is bettei toleiated than iiitli medium 
loltage, and "deseiies a nioie thoiough tiial than 
it has so fai had.” In cancel of the bladdei (10 
patients uell for 5 )is. oi nioie of G4 ticated), the) 
think that only those papillaiy caiciiionias that 
liaie not invaded the bladder muscle aie cm able 
by external loentgenotheiap), but they “aie not 
piepaied to giie an opinion as to the supeiioiit) of 
supenoltage.” Bieast cancer as a whole they find 
iniulneiable to ionizing ladiation, the l)inph-node 
metastases still nioie so than the piimai) giowth, 
and "these aie fundamental pioblems of ladio- 
biolog) . . . the ansneis iiill not be found by 
incieasing the eneig) of the ladiation.” In cai- 
cinoma of the ceriix iiteii, they aie “pessimistic 
that fiiithei technical improiements will be made” 
that ivill cure more cases. 

The authois are thus not meiel) conseiiatiie, 
but the) think that ladiotherapy has leached a 
stage iiheie it cannot look foi an) gieat adiance 
comparable to that giien it by Regaud, Lacassagne, 
and Coutaid. Time has a iia) of falsif)ing piedic- 
tions of this soit, especially when based on the 
outlook of one school to the exclusion of otheis 
uoiking in the same field. Neieitheless, this is an 
excellent book fiom which eiei) ladiotlieiapist can 
piofit — the onl) misleading thing in it is its title. — 
R. Phillips, M.B. (Lon.) 


RADIOACTWE ISOTOPES 

Brucs. Austin M. [.Vigonne Kat. Lab , Chicago, 
111.]; Biological hazards and toxicity of radio- 
acthc isotopes. J- Clin. Iinestigation 28: 1286- 
1296, Nov., 1949. — The clinical use of radioisotopes 
lequires caieful consideration of their hunian 
toxicit), both fiom the point of lieu of the 
patient and the staff. The hazauls of acute oici- 
dosage must be eialuated, but more paiticularli 
the hazaids of chionic radioelement poisoniii" 
must be consideied, paiticulail) uith elements of 
long half-life. At the picsent time, in the human, uc 
haie detailed knou ledge of the consequences of 
deposition onh in the case of Ra. Foi other radio- 
isotopes, extrapolation ficiii animal data must be 
made. 

The acute leaction fiom isotope toxiciti is called 
acute ladiation sickness and is seen usualli uhen 
the tissue radiation is homogenous and appioachcs 
the lethal dosage. This mai he expected to be seen 
folloiiing administration of laige quantities of 
Na-^ and P*-. In the animal, it has been seen also 
after the injection of a puiel) bone seeking iso- 
tope, such as Sr'®. Subacute radiation icactions 
show aplastic anemia as a picdoiiiinant feature 
and ma) be expected to be seen follouing cxtcinal 
X- oi gamma ladiation that has been giien intei- 
niittentl) or continuousl) oiei a long peiiod or 
follouing the injection of a radioisotope uith suffi- 
cient half-life if the isotope is letained in high 
dosage. Late or chionic radiation changes iiia) be 
expected to lesiilt fioni the deposition of small 
quantities of long-hied radioisoiojies. In the 
Iiuiiian, Ra Iras icsitlted in bone saicoiiia uhen 
the letained close is in the oidei of 1 /ig. Expcii- 
iiientall), caicinogenesis has been seen in aniiiials 
both uhen long-liied isotopes liaie been deposited 
foi a long time and follouing single doses of 
ladioisotopes that ueie then excicted proiided 
the peiiod of obsenation uas long. No clear in- 
foiniation is aiailable legaiding the dose-time le- 
lationships lequiied for caicinogenesis In other 
iioids, the lecoieiy factor is unknoun. 

The maximum peimissible dose foi daili \-rai 
cxposuie has recentl) been set at 0.3 i per ueek. 
For intcinall) deposited Ra, the peimissible re- 
tained amount has been set at 0.1 fiC. Permissible 
lei els foi ladioisotope exposuie, at the present, 
must be denied fiom these 2 figuies. 

The author feels that, undei the follouing con- 
ditions, it ma) be justifiable to exceed these pci- 
missible lei els: 

1. Clinical iinestigation and diagnostic pioce- 
duies; .Aiguing from the piecedent of diagnostic 
indiogiaphy, it iiould appear tliat a total dosage 
of beta ancl ganinia emitters betueen 1 and 10 icp 
to the tissue most exposed may be justified if not 
lepeatcd in the case of isotopes of shoit half-life 
uhose metabolic fate is uell undei stood. Na®', K'*-, 
1131, and possibly P®® aic included as examples. It 
is pointed out that improieiiients in technique may 
icsult in extending the area of safe use of radioiso- 
topes in this categoi"). 

2. Tieatment of disease uheie other therap) is 
aiailable: Since changes are being sought, doses 
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must ncccssaril) lie far al)o\c tlic permissible Icrcl. 
The piinriplc of calculated lisk is paiamoiint, ns it 
is ill all mediriue. It is emphasized heic that the 
fact that the cousctpieuces of such tiealment may 
be lou" dclased must be kept in uiiud. 

3. Tieatmcut of hopeless mali!;nant disease: 
Here it uoidd seem justifiable to use ubnterci 
means olfers some cbauce of palliation oi cuie oi 
of [gaining infoimalion lo ibal end. isbeic ibis (an 
be done without detiimeut to the patient. It is 
essential that all cases he selected on the basis of 
inoperabilits and also ibal the cases be ebosen 
(1) as a icsnlt of a biopsv fiom a metastatic lesion 
or primal) lesion deemed iuopeiable and (2) after 
considtation with a specialist in this field. 

Data ate then picsented on ibe tosicits of bone- 
seeking elements that indicate that for both 
monthlv and .single treatmetit with Sr'"' a definite 
calculable incieased piobabiliis of tbc appearance 
of tumors in ibcse animals is piodnccd. |nc'ninabl\ 
b\ the injection. It is not known at pie'Cnt whelber 
a threshold exists for stub elfetts. — J. J. .N'zV/.won, 
M.D. 

BREAST 

Gultniann, Ruth J. [.Memorial Center, New 
York City]: X-ray therapy of primary inoperahle 
careinonia of the hreast. Uadiologv .31: jfiT-.f/I, 
.\pr., 1030. — Since 1010, 82 cases of |)rininis in- 
operable carcinoma of the breast were proved b\ 
biopsv and ticaled exchisivciv with \-rav tbcrapv 
at Memorial Hospital. '1 he tieatment was directed 
to the tumor in the bieast as well as to the 
Ivmphatics in the sujira- and infraclavnidar re- 
gions and in the axilla itself. In the presence of 
skin metastascs or in an ndlammaton tv pc of 
cancer, radiation to the snrionndmg chest vvall 
was added, in the attempt to seal (df the disease. 
.\s main portals as possible were used m order to 
cover the involved region with a wide margin of 
safetv. The factoix used weie 2')0 kv.. 1.3 mm. C.ii. 
.30 cm. TSD. The dailv dose was 230 r measnied 
in air, corre-sponding to 310 r measured in the 
center of the field. Ibe total dose was 2300 lo 3000 
r measured in air per field. Ibe liiinoi doses vaiied 
between 3000 and 1000 r at the center of the 
tumor (1 patient received not more than 2000 r 
to this area). Tbc factors used in the tieatment of 
the chest wall were: 120 kv.. 3 mm. .\l, 30 cm. 
TSD. The single exposure was 100 r nieasiiicd in 
air, the total dosage lo each field between 2100 and 
2800 r measured in air. The course of the treat- 
ment lasted between -1 and 8 wks., dependent on 
the number of fields used. I he ii radiation was well 
tolerated, cspeciallv with the use of vitamin Ik. 
which was given in icgiilar dosages of .30 nig. 3 
times dailv. The skin was kc|>t drv and oiilv mild 
powders were used. The aftereffects observed were 
fl) skin changes with fibrosis and telangiectasis but 
no radiation nicer, (2) fibrosis of muscles and fat. 
resulting in swelling and limitation of function of 
the arm, (3) pneumonitis and lung fibrosis with 
d)spnca, reaching its peak 10 to 12 nios. after 
therapv, iisiiall) decreasing afterwards. 

A striking result was noticed in most cases of 
ulcerated inoperable carcinoma, though many of 
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these patients had been lefuscd treatments clsc- 
whcie "because thev were loo advanced.” A sta- 
tistical anaivsis of iliesc 82 cases is impossible 
because Ibe lime of observation is too short. How- 
ever. since a survival for 2 or more jrs. in activity 
and comfoit is (citainlv woilli while, the following 
figiiics seem jiislified. Of this grniii>, 13 patients 
(lied (lilting the 1st vi.: 7 of the remaining 07 
patients have been tieated since 1917, which leaves 
00 patients living 2 or more yrs. This group in- 
rtmled palieiils of all ages; the votingest 27 vrs. 
(dd. the oldest. 82 vrs.. the majority, between -10 
and 03 vrs. old. \o |)iediclion of the response of 
these patients to inadiation could be made by 
evaluation of data (ontained in their charts. Of 
the 2 p.itients surviving more than 8 yrs., 1 re- 
ceived a tumor dose of only 2000 r. T his patient 
was 27 vrx of age and was first seen 3 vvks. after 
(leliverv with nmiliple lesions in both breasts and 
vaiions bones. Histologiial exaiiiination revealed 
a highiv malignant (arciiioma. Out inmor dosages 
weie iisiiaflv relalivelv small and were not (piolcd 
with the intention of siaiting a controversy over 
the necc-ss.iiv tuiiioi dosagex, but onlv lo bring out 
the fact that goo.l lesiills can be achieved even 
when we inav be forced lo limit the tumor dcse 
lo an imiisiiallv small amount. 

In the hands of a selected groii|) of exceptionallv 
skilled men. the field of snigical treaiinent of 
camel has been broadened, and. if a cure cannot 
be achieved, the extension ol the life span ol a 
patient foi sevenil iiionths is considered a worth- 
while rcxiilt lint for these inoperable patients, 
siirgerv has nothing lo oiler. X rav therapv, when 
properlv planned, cannot do anv harm; it vvas 
intended, therefore, to give jiroof that this method 
should be attempted in all patients with primarv 
inoperable carcinoina of the breast in order to 
make their existence more tolerable and sometimes 
lo rextore ibem lo a noimal life. — R. J. Giitlniatvi, 
MIX 

DIGESTIVE TRACT 

ORAL CAVITY 

Sarnat, Bernard G., & Schour, Isaac: Oral 
and Facial Cancer. Chicago. 3'car Book Publish- 
ers, Inc. 1930. 300 pp. 8(].oo. — The authors have 
rccogni/cci the necessity for a monograph on mouth 
cancer and have attempted to prepare one for 
both the medical and clental practitioner in one 
volume. The book is well written and profusely 
illustrated with clinical photographs and line 
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drawings. The pedagogical techniques emplojcd 
aie cflectite and attractite. In tlie leu'cwei’s 
opinion, the monograph would he mote infoinia- 
litc as a teaching instrument for piactitioncrs 
(both dental and medical) if its scope did not in- 
clude cancer of the skin of the face, cancel of the 
salitai) glands, and tumors of the mandible and 
maxilla, and the emphasis weie placed onh upon 
cancel of the oral ca\it). rmthcimoic, the inclu- 
sion of sections on treatment in man) of the chap- 
tei-s (radiation theiap) ts. surgert) detiacts fiom 
the effectiteness of the book as a teaching tool, 
since the subject of theiapt for cases of mouth 
cancel is complicated, even in the hands of the 
specialist. The role of dental tiauma in the causa- 
tion of mouth cancel is o\ei emphasized. — H. E. E. 

Sharp, George S.; Williams, Herbert F., & 
Pugh, Robert E., Jr. [Pasadena, Calif.]: Irradia- 
tion as the preferred treatment of cancer of 
the lip. J. A. lAf. A. 142: 698-707, Mar. II, 19.70.— 
Cancel of the lip ma) be cuied b) either suigciy 
or iiiadiation. The authoi-s beliete that a bettei 
cosmetic lesult is obtained with radiation theiapy. 
Calculation of tissue dosage at the tumor site is 
one of the most important factois in obtaining a 
good theiapeutic result with lacliation. The piin- 
ciple of iiiadiating the smallest \olume of tissue 
consistent with ciadication of the lesion was cm- 
plo)ed in 208 pioved cases (fiom 1932 to 1943, 
inclusiie). The efficacy of suiface Ra, alone oi 
combined with intcistitial radiation, is pointed out. 
The j-)r. cuie in this seiies of cases is 84 2%. 

Cen ical metastasis developed at some time din- 
ing the couise of the disease in 8.0% of the cases; 
the 5-)r.-cuie late in this gioiip is 01% (ticated 
by neck dissection). — H. E. E. 

Spreng, Max; Gasser, Fritz, & Oppikofer, 
Ernst: Zahnarztlichc Protheseund Mundhdhlen- 
Carcinom. Odonto-Stomatologic, Vol. 1. [Den- 
tal Prostheses and Carcinoma of the Oral Casity. 
Odontostomatology, Vol. 1.] Basel. '\''etlag Biik- 
hauser. 1949. 192 pp. 23 50 Swiss fiancs. — The 
authois of this book hate utilized the matciial 
obseited b) them at the Unisci'sity of Basel to 
piesent oral cancel in its laiious phases. The) hate 
listed and illustiated with cvcellcat photoniicio- 
giaphs and iihotogiaphs the piccanceious, eaily 
canceious, and late canceious lesions of the oial 
ca\ ity. 

The lole of chionic iiiitation resulting fiom ill- 
fitting dentines is stiessed. The use of suction cups 
on full upper dentines is laiely noted toda) in the 
United States, but the eiidence of pooily fitting 
and pooily designed partial dentines as contiibu- 
toiy causes of oial cancel is well documented. 

The necessity for legiilai obsei ration and alcit- 
ness by the ph)siciaii and dentist for the detection 
of piccanceious and eail) canceious lesions is 
emphasized. — A. R. Shepaul, D.D.S. 

SALIVARY GLANDS 

Hevenor, Engel P., & Clark, Charles E. [St. 
Luke’s Hosp., New' Yoik City, & Rhode Island 
Hosp., Providence]: Adenolymphoma (papillary 


cjstadcnoma Ivmphoniatosum). Sing., G\ncc. k 
Ohst. 90: 746-761, June lO-lO. — Twcnt\ cases arc 
reported. The authoix hclieie that this tiimoi has 
its oiigin fiom ecto]jic phaisngcal oi custadiian- 
tube eiitodeini. Suigical excision is the ticatmcnt 
of choice and was pcifoimcd in 19 cases; in 7, no 
follow -uj) was obtained. The lemaining 13 hate 
been followed fiom 1 mo. to 12 )is. with no ic- 
cuiicnces lepoited. 1 case of adenohmphoma of 
the h)pophai)n\ is lepoitcd. [No well-documcntcd 
case of adenol)mphoma aiising in minoi sali\ai\- 
gland tissue has e\ei been lepoitcd in the litcia- 
luie. It is possible that adenohmphoma aiising 
in the subniaxillan salisai) glancl ma) extend 
ccntiall) to leach the phai)ngeal wall, and thus 
piesent as a h)pophai)ngeaI tumoi.] — H. E. E. 

Kidd, H. A. [St. Helici Hosp., Eng.]: Complete 
excision of the parotid gland with preserxalion 
of the facial none. Biit. M. J. 1: 9S9-991. \pi. 29, 
1950. — Radical leseclion of the paiotid gland is 
the method of choice foi the tieatment of mixed 
tiimois. The main 7ih nci\c is saciificcd onh in 
cancel cases. [Ficquentl) the facial nene can be 
dissected out and presened if it is not imohed 
h) tumor.] A suigical technique is dcsciibcd that 
allows wide lemoral of the paiotid gland with 
piesenation of the facial nene and its branches. 
The ceivical blanch in the submaxillai) tiianglc 
is found fint and tiaccd backward to wlicie it 
joins the main none at the st)lomastoid foiamcn. 
The entile plexus is then dissected out. [Some 
surgeons picfei to identih the main 7th nene at 
the st)lomastoid foiamcn lint and then piocecd 
to dissect out the blanches] 9 cases aie icpoitcd 
ill which the opeiation was successful!) ]rcifoimcd; 
aveiagc opemting time was 2-3 Im. — /f. E. C. 

STOMACH 

Dawson, J., & Richards, H, G. Howell [Ro). 
Hampshire Count) Hosp., 'Winchcstei, Eng.]: Car- 
cinoma in a herniated gastric cardia associated 
with short oesophagus. But. J. Radiol. 23: 270- 
273, May, 19.70. — .\ssociation of caicinoma of a 
herniated gastiic caidia with a slioit esophagus is 
appaicnti) laic. The patient was a 7G-)i.-old 
woman seen in Octobei, 1948. .\ papillomatous 
adenocaicinoma and a hiatus heinia of the stomach 
were found at the time. The patient icfuscd 
opeiation. She was readmitted in Match, 1949. At 
opeiation, an ulceiated caicinoma inrohing the 
lower end of the esophagus at its junction with the 
cardia was found. Histologicall), the tumoi was a 
pooil) dilfeicntiated adenocaicinoma of the caidio 
esophageal junction. 2 t)pcs of cell pattern weic 
intei mixed: (1) laige neojilastic colimmai-cell 
acini and (2) small, poorl) foimed mucus-pioduc- 
ing acini. The patient died shoitl) aftei opcmiion; 
peimission foi aiitops) was not obtained. The com- 
plete diagnosis in \i\o was made by the co-oidiiia- 
tion of ladiological, esophagoscopic, and histological 
findings. 4 theoietical possibilities with respect to 
etiolog) aie piesentcd. None of them is established, 
largel) owing to the lack of matciial and of autopsr 
findings in cases such as this. — P. dc R. holhch, 
M.D. 
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Sinithcrs. D. Vi'alfiron [Ro\. Cancer Hosj)., 
London, Ens-j: The n-'ocinlion of canrer of the 
paslric carclia vitli partial thoracie slomaeh. 
short ocsophapiis and peptir ulceration. Hi it. J. 
Radiol. 2.'?; 201-209. Mat, lO.'iO. — 'I hese -I rases uilli 
a case lepoitcd he Rennie and Land and a rase 
rcpoitcd concmicnlK he Danson and Rirltaids. 
bring to a total of 12 the cases of cancel of the 
gastric caidia associated nitli slioit esopliagns in 
which histological icports are available. '1 hree 
possible icasons for the dcvelopinent of cancer in 
these eases arc given: (1) that the association is 
fortnitons, which seems nnlikelv although data 
aic not now' snlTicicnt to he ronclnsivc; (2) that the 
.sccpicncc of events, la\ hiatus, contraction of the 
esophagus, hiatal hcinia, relle\ flow of gastiic 
juice, which leads to esophagitis and peptir nlceia- 
tion, prcdisiiosc's to the development of cancel; fa) 
that cancer of the region of the caidia is one of 
those upper abdominal lesions that mav lead to 
rcflcv contraction and shoitcning of the esophagus, 
so that the tcntlenrv for these tnmois to become 
intrathoracic is arccnttiated in those patients who 
aircadv have a la\ hiatus. ('1 he last is the explana- 
tion picfcrrcd hv the anthoi. althongh he concedes 
other possibilities.] 

If the tumor wcic the result of chronic esoph- 
agitis, a predominance of sc|namons-cell carcinomas 
miglit be expected, whereas if spasmodic contrac- 
tion vvcrc a secpiel to the pusence of tumor, 
adenocarcinoma might be expected to |)rcdominate. 
.\mong the 10 cases discussed in this paper, theie 
were 7 adenocarcinomas, 2 scpiamons-cell caieitio- 
mas, and 1 leiomvosarcoma. — P. dr It. A'ohir/i, .\f 1). 

Vcinberg. Jo-eph. & Grc’aney. E. M. (Vet- 
erans .\tlm. Hosp., \‘an Nnvs, fialif.]- Iclenlirien- 
tion of regional Ivniiili nodes by means of a 
vital staining cljo during surgerj of gastric 
‘cancer. Surg.. Gvnec. Obst. 90- jOl-.'ifi', Mav. 
1950. — .\ method of staining the regional Ivmjdi 
nodes of the stomach to facilitate their identification 
and surgical extirpation is presented. 5 cc. of 2'", 
pontaniine skv-hlne clve is injected into the anterior 
aspect of the stomach along the lesser and greater 
curvatures as scjon as the abdomen is opened. 'I he 
surgical procedure is delavetl for 15 niin. to [lermil 
passage of the clve into the Ivmphatics. I he tech- 
nique results in easv v isiiali/ation of the regional 
nodes and permits accurate and adequate removal 
of the node-bearing tissue. Vddition of hvahiron- 
iclase to the the apjiears to accelerate the diffusion 
process. It is of more than incidental interest that 
the authors regard total gastrectomv. together 
with removal of the spleen and greater and lesser 
omenta, as the procedtire of choice foi the curative 
treatment of resectable gastric cancer. Subtotal 
resection is reserved for those cases that arc re- 
garded as incurable or for patients whose general 
condition is so poor as to make the more radical 
procedtire too lia/ardoiis. — L. IT. Guics, M.D. 

COLON AND RECTUM 

Boehtne, Earl J. [Santa Monica Hosp., Calif.]: 
The surgical treatment of familial polyposis of 
the colon; a report of seven cases, six in one 
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family-. .\nn. Surg. 131: 519-.533, .-Vpr.. 1950 . — The 
aiitlioi picscnts in detail 7 patients Pi in 1 familv, 
ages 12 to -18 vrs.) having extensive familial poly- 
posis of the colon. 'I he disadvantages of iniiltiplc 
stage operations for this condition arc discussed, 
and the advantages of 1-stagc total colectomy with 
ptiinaiy ciicl-to-cnd anastomosis of the ileum to 
the- upper icctiim or lower sigmoid cmphasirccl. 
.Ml patients had this l-stage colectomy, though 1 
with a suspicious lesion in the rectum at the 1st 
opciatioii latei had proctectomy for caily invasive 
catciiioina. .Ml [latients have no more than 2 or 
3 stools daily. 

■| he author deplores ileostomy for this condition 
and preserves the rectum except when cancer is 
present in that segment. .\ new method of suction 
caulcrv intiodiiced heie allows dcstrtiction of as 
iiianv as 3(10 polv[)s at one sitting without anes- 
thesia. The polvp is held away from the bowel 
wall and the smoke is instantiv removed while the 
polvp is being arciirately fiilguialed. The method 
avoids the scariing. (lain, and ociasional perforation 
cliaractciistic of the (onvcntional ball-point caii- 
terv. 

Ml patients have an annual iiispcciioii of the 
rectal segment to the point of the anastomosis with 
the ileum. I he verv few small [lolvjis apjicaring in 
the rectal segments have been fiilgtirated. kec|)ing 
the reclnin free from jiolvps and am possibility of 
uialignaiit change. — /.’. J. Ilnrhiitr, M.I). 

Grinnell. Robert S. [Columbia Uiiiv., Coll, 
I’liys. Surgeons, New- Tork Ciity]: Lympbalic 
metnsinses of enrrinonm of tbc colon and roc- 
lum. \nn. Surg. 131: 191-509, .\pr„ 1950. — 'I he 
Ivniph-node metastases in 322 s|)etiincns of car- 
cinoma of the colon and rectum removcil at opera- 
tion and cleared bv the Spaltehol/ techiiitpic were 
studied, file locations of the nodes were charted 
on cliawings to show their relationship to the 
tumor and the blood vessels. Metastases were foiinrl 
m 13' j of the colonic and 53'; of the rectal 
tumors. When the main Iviiqihatic route vsas 
blocked bv node metastases, in the colon sjieciinens, 
later.il and sometimes letrograde spre-ad occurred 
along the paracolic Iv ui|ihaiics in 7';, of the 
speciinens oi in 12'; with node iiielaslascs. 5Vitler 
resection of both bowel and menseiiterv is accord- 
inglv advocated for tumors of the transverse and 
left colon. Involveinent of the most jiroximal node 
along the main Ivinjihatic route (Dukes’s classifica- 
tion 0 2) was found in 27 sjiecimens from the colon. 
3 from the rectosigmoid, and 13 abdomiiioperineal 
specimens from the rectum, re[)resenting a removal 
incidence of 10, 9, and 12'';,. respcctivelv. Higher 
ligation of the inferioi mesenteric arterv and re- 
moval of its accompanving nodes in certain tumors 
of the left colon is therefore suggested, making use 
of the descending branch of the left colic artery to 
siipplv the proximal limb of the anastomosis, or 
even of the middle colic artery by anastomosing 
the distal transverse or upper descending colon to 
the lower sigmoid or upper rectum. It is suggested 
that the operation of anterior resection and an- 
astomosis with ligation of the inferior mesenteric 
vcnsels he extended upward to include tumors of 
the sigmoid and that the vessels be ligated as high 
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as possible, c\cn abo\e the left colic alter) in 
certain cases. In abdominoperineal resection for 
carcinoma of the lectiim, it is also suggested that 
the infeiioi mesenteiic artei) be ligated at its 
origin abo\e the left colic branch and that the 
colostoms be done in the tiansieise oi descending 
colon. — R. S. Gunnell, M.D. 

Heller, Elnjm L., & Lenis, Homer H., Jr, 
[Univ. Pittsbingh, Pa.]: Benign Ij-mphoma of 
rectum. Am. J. Path. 26: 463-471, May, 1930. — 
Nine cases of benign l)mphoma of the lectum aie 
leported iiith no ciidcnce of disease elscuheie in 
the l)mphatic tissue. It is significant that the 
authors emphasize the benignanc) of this lesion in 
spite of features that simulate malignant piolifeia- 
tion. These featuies aie discussed under thiee 
headings, namel), destruction of the musculaiis 
mucosae, absence of capsule, and diffusion of 
l)mphoblastic cells be)ond the confines of the 
follicles. 

The tumors rar) fiom a feir mm. to 8 cm. in 
diameter, usuall) ate solitai'y, and the majoiit) aie 
pohpoid but occasionally intiaminal nodulation is 
found. Theie is no site of piedilection noted in the 
lectum, and the lesion has been lepoited in the 
colon aboie the rectum. 

[It is stated that the clinical course established 
the benign chaiacter of the lesion, but in \ieir of 
folloir-up evaminations lepoited on onh 5 of the 
9 cases, these variing fioin 2 to 13 nios., an) con- 
clusions diawn would seem to be speculatne.] — K. 
P. Knudtson, M.D. 

PANCREAS 

Howard, John M. ; IMoss, N. Henry, & Rhoads, 
Jonathan E. [Univ. Penns) hania, Pliiladelpliia]: 
Hyperinsulinism and islet cell tumors of the 
pancreas with 398 recorded tumors. Intel nat. 
Abstr. Sing. 90: 417-433, Ma), 1930. — \ collcctiic 
leiiew’ of 398 tuniois is piesented, data being based 
on 10 patients e\ploied at the Hospital of the 
Uniieisit) of Penns)hania. 23 cases of islet-cell 
tumors found at autops) in its Dcpaitment of 
Patholog), and the leniaindei collected fiom the 
liteiatuie. The 3 pathological classifications used 
weie: benign adenomas, “suspiciousl) malignant 
tumois” (defined as appealing histologicall) malig- 
nant but clinicall) benign), and islet-cell caicino- 
nias. 
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Clinical diagnosis of a functional islet-cell tuinoi 
was based on: (1) signs and SMiiptoms of insulin 
shock; (2) lepeated fasting-blood-sugai concentia- 
tions less than 50 mg.; (3) lelief of s)niptonis b) 
glucose administiation; (4) lack of lelief b) low 
caiboh)diate diet to exclude functional h)pogl)- 
cemia. 

200 patients with a localized tumor weie submit- 


ted to suigen with an oiei-all moitalit) of S.ie*. 
rxcluding operatise moitalitics 87.3% weie lelieied 
of their Inpogbcemia. When the tunioi can be 
found, simple enucleation is the piocedure of 
choice, otheiwise subtotal levection of the pancreas 
may be done, although onh about one half of 
patients so tieated will be benefited. This is due 
to the fact that the tumoi-s aie about eieiilv dis- 
tiibuted thioughout the substance of the gland. 
The lesults of tieatment of islet-cell caicinonia aic 
discouraging, onh 1 of 37 patients being alhe foi a 
peiiod of 4 )eai-s. — L. IP. Guiss, M.D. 


ENDOCRINE ORGANS 

Bartels, Elmer C., & Catlcll, Ricliard B. 
[Laliey Clin., Boston, Mass.]: Pheocliromocytoma: 
its diagnosis and treatment. Ann. Sui'g. 131: 903- 
916, June, 1930. — suspicion of pheochioniocstoina 
is justified in any patient with sasoniotoi attacks 
who has such associated s)mptoms as exce.ss sweat- 
ing with blotchiness of the skin, toxemia dining 
the eail) months of piegnanc), findings of fluctuant 
oi sustained Inpei tension, in whom a suspicion of 
li)peith)ioidism is picsent. 

The salient laboiatoiv findings aiding in the 
diagnosis of pheochiomocvtoma aic delation of the 
metabolic rate without goitei, abnoiiiial pielograiiis 
(such as displaced kidne) oi calcification), and de- 
lated blood sugai oi a diabetic glucose tolerance 
test. 

Ceitain incitaton substances such as histamine, 
mcchohl, oi eiamon aie helpful in making the 
diagnosis of pheochiomocitoma. These tests, how- 
eiei, aie not specific and must be caiefulh cat lied 
out for piopei inteipictation. Dibenamine and 
benzodioxane also aie helpful in those patients 
with pheochiomocitoma who haie stistained liipei- 
tcnsioii, but siifncient expeiience has not pioicd 
theii safet). 

The chief daiigei fiom suigical lemoial of a 
pheochionioc)toma is a scieie hipeitcnsiie leaction _ 
with subsequent acute left heait failuie. This dan- 
gci can piobabh be aioided bi using an adienohtic 
agent dining the operation. Moie expeiience is 
necessai) befoie these duigs can be intelligentli 
utilized. 

Rcuioial of the tumoi leads to cine unless the 
tuiiioi (pheochiomocitoma) is malignant and leads 
to metastatic disease oi has ahead) pioduced sciioiis 
lasculai damage. — C. C. Railcls. M.D. 

Eisenberg, Stuart J., & Salii ouit, Philip F. 

[M. Coll. Viiginia, Richmond]: 3Ii.xed tumors of 
the thymus; criteria for their differentiation 
and their radiotherapeutic response. Aich. Path. 

49: 404-417, Apr., 1930.— Clinical summaries and 
histological desciiptions of surgical or aiitopsi 
mateiial fiom 7 cases of mixed tumor of the 
th)mus aie piesented. 6 died in 1 to 6 in>. after 
onset of simptoms, while the 7th was last seen in 
poor ph)sical condition 10 iiios. aftci s)mptonis 
appealed. The entities of thiniic carcinoma and 
tli)mic l)mphosaicoma aie generall) accepted, but / 
the concept of mixed tunioi's aiising from the th)- 
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imi< is said to liasc iccciscd Ic-.s attention. DniiiiK 
a studs of Hodgkin's disease, these 7 cases, not 
confoiiiiing to tlic standaid |iattcins of that dis- 
oidcr, sscic nnroscicd. Kacli slioucd a nicdiastinal 
mass, ssitli course and irradiation response not in 
accoid with those of Hodgkin's disease. Tlic differ- 
ential histological featincs of inived tumor of the 
tinmus arc; the icticular cpitliclial sheets, tlic 
enormous tumor giant cells and the tcndcnc) 
toward conccntiic fihiosis, and tlic foriiiation of 
aborted Hassall's cor])Usclcs. In general, it can lie- 
said that the coui-sc is nioic piolongcd than that 
of the asciagc case of Hodgkin's disease. Whereas, 
in Hodgkin's disease, the iinohcnicnt of the iiotlos 
and the tunioi disajipcar coniplctcU after radiation, 
111 the nii\ed tuitioiN of the thsiiins theic aie nriesi 
and ittipimcnicnt hut not coiiiplcte legrc-ssioii. In 
Hodgkin's disease, the lesions occur in ptc-e\istcnt 
Ivmphoid tissue, hut the iiiived tumors of the 
tinmus hate a tcndcncs to hchasc like caicinonia 
and infiltrate the adjacent oigans, namch, medi- 
astinal structures and lungs. The course and the 
therapeutic responses ohsersed in these 7 cases sug- 
gest the supciiorils of \-ra\ radiation oser nitrogen 
mustard in control and palliation. — ./. C,. rmtiKer, 
,M.D. 

Lose, J. Grafton. & Marshall, Thomas M. 
[.\ra\o Clin., Rochester, \finn.]: Craniopharyn- 
giomas (pituitary adamantinomas). .Surg., Gsncc. 

Ohst. 00; jOI-'fiOl, .Mas. lO.'iO. — 'The subject of 
craniophanngioma is resiewed on the basis of 100 
proicd cases ohsersed at the Ma\o Clinic and a 
rciicw of the literature. The dc'clopmetital ana- 
tomical aspects of the subject arc presented and. 
after consideiation of all asailahlc csidcnce, the 
autlioi's conclude that the term "pituitan adanian- 
tinoiiia" is the logical one for this tumor. [Other 
terms that lta\c been cmploscd arc hspoplnscal- 
diict tumor, craniophanngcal-ducl tumor, Rathke- 
pouch tumor, craniohuccal csst, supraccllar c\st. 
epithelioma, and intcrjrcduncular csst] The his- 
tological similarit) of these tumors to the embrsome 
enamel organ is striking. 

I’ituitars adamantinoma comprises -1''' of all 
intracranial neoplasms and about 30^-^ of all 
pittiitars tumors. It is the most frequenth occurring 
tumor of the supratentorial ca\it) in children. The 
tumor produces a multitude of ssinploins resulting 
mainlj from a disturbance of piluitar) function, 
pressure upon the optic chiasma, and hsdro- 
cephalus. Headache and somiting arc the most 
frequent earlj ssmptoms. The diagnostic aspects 
of the problem fobjcctisc neurological findings, 
lisual-field and \-ra\ studies, etc.) are discussed in 
detail. RocntgcnologicalK, calcification of the 
tumor was noted in 30% of the eases in the present 
scries. 

Although complete surgical excision is the ideal 
method of treatment and most certain to cure, the 
presence of the adjacent \ital structures makes such 
surgery difficult and frcquentl) impossible. .Aspira- 
tion of the contents of the tumor, followed by as 
complete rcmosal of the capsule as is anatomically 
feasible, is apparently the most effectise and least 
hazardous procedure. 

The operatii e-mortality rate is high (-10%) and 


[929 

recuircnccs frequent (only 17 patients of 58 who 
simised surgery are alise 1 or more yrs. after 
surgery). .Mtlioiigh pituitary adamantinoma is 
radioresistant [as is adamantinoma of the mandible 
and maxilla], the authors feel that some measure 
of palliation may be obtained with radiation in 
the occasional inoperable case since 10 in this 
sciics were henefited by pro- and/or postoperative 
radium oi x-iay therapy. — //. E. E. 

RicnIinfT, William Francis, Jr. [Baltimore, .Md.]; 
The surgieal trcatnicnt of hyperparathjToidism ; 
with a report of 27 eases. .\nn. Surg. 131; 917- 
913; disc, 913-91-1, June. 19)0. — .A detailed clinical 
and anatoinical analvsis is made of 27 cases of 
hyperparathsroidism encountered at the Johns Hop- 
kins Hospital (2.7 cases of benign adenoma, 1 of 
hspcrplasia, and 1 of carcinoma of the parathy- 
roids). The early recognition and successful treat- 
ment of this condition is important because in 
practicalK all patients irreversible and irremediable 
complications (renal and osseous) occur and per- 
sist, even after the hyperparathyroidism has been 
corrected. T elanv is a frequent and serious post- 
operative complication. 

The operative correction of this disease requires 
considerable knowledge and skill. The surgeon 
must not onlv be able to distinguish adenoma from 
livpertrophv of the parathyroid glands but must 
also be prepared to cx|)lorc the neck and superior 
mediastinum in the event exploration of the ante- 
rior and jiosierior aspects of the thvroid glands re- 
veals no evidence of a jiaratlnroid lesion. 

I he author introduces evidence to indicate that 
the detcniiination of calcium in the spinal fluid 
mav vet be established as a reliable diagnostic 
method to differentiate the hvpercalccniia of hyper- 
parathvroidism from other conditions in which 
Iiypcrcalccmia is jiresent. — U. E. E. 

FEUIALE GENITAL TRACT 

CERVIX AND UTERUS 

Friedmnn. Herbert P., Jr, [Chicago Lving-in 
Hosp., III.]; Tile use of ultraviolet light and 
fluorescent dyes in the detection of uterine 
cancer by vaginal smear. .\m. J. Ohst. &: Gvncc. 
.79; 852-859, Apr., 1950. — This is a preliminary re- 
port of a new technique as a screening method in 
the detection of uterine cancer in which the 
cvlology of vaginal smears is studied microscopicallv 
liy staining with fluorescent dves (fliiorochrorncs), 
using filtered ultraviolet light as a source of illumi- 
nation. The simple and inexpensive apparatus and 
technique for fluorescence microscopy and fluor- 
escence photomicrographv arc given. 

Neutral bcrbcrinc sulfate (.Merck), acid fuchsin 
(National Aniline), and acridine vellovv fGnibler) 
arc the fliiorochromcs used in the staining pro- 
cedure, which takes approximately 10 minutes to 
complete. Only dyes from these sources should be 
used. Cells so stained fluoresce brightly and clearly 
with well-defined nuclear and cvtoplasmic detail 
against a black background when the stained slide 
IS viewed in ultraviolet light through the oailar of 
the microscope. 
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Brief descriptions of the various distinguishing 
fluorescent colors associated rvith normal epithelial 
cells, leukocytes, erythrocytes. Trichomonas xmgi- 
ualis, Monilia, and bacteria of the vaginal flora are 
mentioned. The use of this technique for difler- 
tiating normal from malignant cells by morphology, 
degree of fluorescent brilliance, and variation of 
nuclear and cytoplasmic fluorescent colors is cited. 

This same technique can be used in the cytolog- 
ical study of bronchial aspirations, sputum, ascitic 
fluid, and pleural e.xudates. — H. P. Friedman, Jr., 
M.D. 

Halpert, Bela [Houston, Tex.]; Bennett, Henry 
G., Jr., & Hartford, Walter K. [Univ. Oklahoma 
Sch. Med. & Hosps., Oklahoma City]: Incipient 
squamous cell carcinoma of cervix uteri. Arch. 
Path. 49: 555-562. May, 1950. — An incipient car- 
cinoma of the cervix is not intraepithelial, is not 
noninvasive, and is not in situ. An incipient 
squamous-cell carcinoma of the cervix is defined 
as one in which the neoplastic squamous epithelial 
cells are on, or immediately beneath, the surface 
and the e.xtension is limited to the tissues imme- 
diately subjacent to the surface. Incipient car- 
cinoma of the cervix was proved histologically in 28 
of 275 ■women — smear (abnormal cells in 15 of 19 
cases), biopsy, operative specimen. Half of these 
patients had no complaints; the others cited vaginal 
bleeding. Macroscopically, all but 2 cervixes 
showed a somewhat altered appearance, from slight 
focal red discoloration to more or less erosion 
of tlie external os. The lesions resembled a chronic 
inflammatory process rather than cancer. The data 
re-emphasize the detectability of cervical carcinoma 
in its incipient stage when clinical signs and sym- 
ptoms are wanting and the lesion is still local. 
—B. Halpert, M.D. 

Harnett, W. L. [Brit. Emp. Cancer Campaign]: 
A statistical report on 955 cases of cancer of 
the cervix uteri and 321 cases of cancer of the 
corpus uteri. Brit. J. Cancer 3: 433-473, Dec., 
1949. — Hospitals in the Administrative County of 
London tvere surveyed by questionnaires. During 
the period 1938-1939, 17,203 cases of cancer were 
registered, of tvhich 955 tvere cancer of the cervix 
and 321 of the corpus uteri. These patients have 
notv been follotved for 5 yrs. or more. Of the 859 
cases of primary cancer of the cervix, 819 (95.3%) 
occurred in married tvomen or in tvidows and 37 
(4.3%) in single women; in 3 cases, the civil status 
was not known. The author concludes that there 
is a higher incidence of cancer of the cervix among 
married tvomen and widotvs at every age than 
among single women; bettveen the ages of 45 and 
65, it is about 7 times as great. The probability of 
cancer of the corpus uteri is slightly greater among 
single women. A significantly greater proportion 
of single tvomen less than 45 yrs. have cancer of 
the cervix than have cancer of the corpus. Of those 
more than 45 yrs., there is a corresponding defici- 
ency of women with cancer of the cervix. Among 
married tvomen and tvidotvs, there is also a greater 
proportion of cases of cancer of the cervix in 
women less than 45; of those more than 65 yrs., the 
proportion with cancer of the corpus is significantly 


greater. In neither cancer of the cervix nor of the 
corpus does the family history of caucer appear 
to be significant. Compared with cancer of the 
cervix, 11.2% more of those with cancer of the 
corpus were past the mcno])ause. The maximum 
incidence of cancer of the cervix is 10-25 yrs. 
following the birth of the last child; in the case 
of cancer of the corpus it is 15-30 )rs. Among 
married and tvidotved tvomen tvith cancer of the 
cervix, there is a deficiency of childless tvomen; 
among those tvith cancer of the corpus, the num- 
ber of childless tvomen exceeded the expected 
number. In the case of patients with cancer of the 
cervix and those tvith cancer of the corpus, no 
significant difference in survival rate tvas found 
between those who came under treatment tvlthin the 
1st 6 mos. of noticing symptoms and tho.se who 
delayed longer. The author emphasizes that this 
does not mean that there is no dillerence in sur- 
vival between those in whom the disease is diag- 
nosed and treated at an early stage and those tvho 
are in the later stages when they come under 
treatment. Treatment of cancer of the cervix in 
Stage I by AVertheim hysterectomy tvas most satis- 
factory; the results with radium alone tvere almost 
as good as those from operation and tvere not im- 
proved by courses of x-rays in addition. In Stage 
II, both the 5-yr. survival rate and the expectation 
of life were better after Ra treatment than after 
surgery, and in one small group, a preliminary 
course of .x-rays, either before or after tlie radiitni 
treatment, gave improved 5-yr.-survival rate atid 
actuarial expectation of life. In the case of cancer 
of the corpus, total hysterectomy with excision of 
the tubes and ovaries gave the best results in 
Stage I; results tvere not improved by the pre- or 
postoperative use of radiotherapy. The numbers of 
patients in Stages II and III tvho were treated 
were too small for the differences in 5-yr.-survival 
rates or expectation of life between dilfcrent 
methods of treatment to be significant. There tverc 
16 patients (1-9%) tvith cancer of the cervix who 
had undergone supravaginal hysterectomy, usually 
for the treatment of fibroids 1-18 yrs. previously. 
Tliere were 3 nulliparae, one para-1, and the re- 
mainder, multiparae. [The article consists largely 
of tables in which much statistical information 
appears without interpretation.] — Paul dc R. Ko- 
lisch, M.D. 

Otiell, Lester D., & Burt, James C. [Univ. 
Chicago Sch. Med., 111.]: New diagnostic adjunct 
for uterine cancer. J- A. M. A. 142: 226-229; disc. 
229-230, Jan. 28, 1950.— The method of determining 
/ 3 -glucuronidase activity is colorimetric. The test 
substance is phenolphthalein glucuronide, which 
is e.xtractcd from the urine of rabbits to tvhicli 
phenolphthalein diphosphate tvas administered. 
This substrate is incubated tvith the source of 
enzyme, the tissue, or the fluid to be tested, a 
process that liberates the phenolphthalein radical. 
If this solution is adjusted to an alkaline pH, a 
red color results. The intensity of the color is com- 
pared with known amounts of phenolphthalein. 
and the activity of / 3 -glucuronidase is expressed 
as the fig. of phenolphthalein liberated per gram 
or cubic centimeter of tissue or fluid per hour 
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of incubation. The tiatn arc arinngcd in 2 parts. 
^ The 1st contents itself nitli the actitity of this 
en7\mc in \aginal fluid fiotn uoincn with and 
without cancel; the 2d lists the actitity in his- 
tologically benign and cancerous tissues of the 
human female genitalia. Of the 2 methods, \.aginal- 
nuid assay is easier and mote [tractical for large 
surreys. Except foi the ccuix in picgnancy, a 
consistent difference in gUicmonidasc actirity was 
obsened between cases of histologically piorcd 
squamous-cell carcinoma (which were high) and 
histologicalls noninalignant cerrixes (which were 
low). Ghicnionidasc mines for cndomctiial cai- 
cinoma. howerer, wcic within the range for non- 
malignant endoincttium. Xo con elation could be 
made between the trpe of benign pathological con- 
dition and the actitity of /J-glucuionidasc in the 
tissue, .\ssays on the taginal fluid can be reatl in 
3 hi^. If incieascd actitity (otcr 300 /ig.) is found, 
or if the taginal fluid is contaminated with blootl, 
ant suspicious areas shoidd be biopsied and assayed 
for tissue actitity. .\dditional studies continue to 
retcal increased actititt of ^-glucuronidase in 
taginal secretions and tissues of women ttith un- 
treated certical cancer. False positites occur in 
about 20^^ of cases. ^-Glucuronidase is libeialetl 
bt taginal bacteria: the study of this phase of the 
problem continues. — P. tie H. Kolhrli, M.D. 

Rich, Joseph; Aiiprisl, Alfred A.. & Carpen- 
ter, Frederick [Queens Gen. Hosp., Queens, X. Y.): 
Gclfoam, taginal smear, and biopsy in the 
diagnosis of uterine carcinoma. -Vm. J. Obst. S: 
Gyncc. 59: 1029-1035, .Mat, 1950. — To test the Gcl- 
foam biopsy method introduced bt Gladstone, 
taginal smears. Gclfoam biopst, and formal biopst 
were taKcn in 08 cases presenting signs and stmp- 
toms of possible uterine cancer. 

Xo special instruments were used in the stiidt. 
Snieais were taken from the taginal pool and bt 
^ wiping across the suspected region, using initially 
a single cotton applicator and, later, the Gclfoam 
sponge proper to transfer the specimen to the glass 
slide. The sponge used was Gclfoam Xo. 12 fl'p- 
john) placed firmlt against the certix and then 
nibbed briskit across the surface, liccausc of poor 
staining, or of negatite results when posilitc re- 
sults were expected, approximately 10% of the 
smears were repeated and 7 Gclfoam specimens 
were recut. 

There were 17 posititc cases. Included was I 
case of carcinoma of the tulta. 1 of primart 
adenocarcinoma of the tube, and 2 of aclenocar- 
cinoma of the fnndns. Except the 1 case of tubal 
adenocarcinoma that was sealed from the titenis, 
all of the Papanicolaou smears agreed with biopsy 
or surgical findings. In these same 16 cases, the 
Gclfoam resnits agreed in 13 instances, 2 remained 
falsely negatisc, and 1 suspicious. In the remaining 
cases, none of the Gclfoam preparations was falsely 
posititc. 3 vaginal smears were falsely positive and 
2 were classified as suspicious. 

The Papanicolaou smear was found to permit 
. meticulous cttological studies. The Gclfoam prepar- 
' ation gate less detail in nuclear structure but, ex- 
cept for the determination of intasitencss, corre- 
sponded to the ordinary tissue preparation to which 
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pathologists arc accustomed. There was a definite 
timesating feature in the Gclfoam studies, in that 
no specimen required more than 1 or 2 minutes 
for study. The Gclfoam sponge was found to be of 
ideal consistency to soak up and transfer material 
to slides, thus allowing smears prior to fixation and 
eliminating the use of applicators. 

Both the smear and the Gclfoam biopsy were 
found to be worthy adjuncts in the diagnosis of 
carcinoma of the cersix, especially for simeys, and 
the Gclfoam procedure approached the acairacy of 
the saginal smear, with the greater adsantage of 
timesasing. .\ny risible lesion should be biopsied. — 
.1. A- Aiipiisl, M.D. 

YYiill, John A. [M- U. .Anderson Hosp. Cancer 
Research, Methodist S: Hermann Hosps,, Houston, 
Tc-X.]. & Klingcnsmith, YYilHam R., Jr.: The 
efTcct of hjstcreclomy on carcinoma of the 
cervix. .\m. J. Obst. S: Gyncc. 59: 901-905, .\pr., 
19.50. — The cases in a representatire group of rural 
and uiban women divide into 3 categories; 1st. 
those in vs horn cancer was not rccognijed at the 
time of primarr treatment; 2d, those who were sub- 
jected to inadequate treatment (simple total hyster- 
ectomy): 3d, those in whom an clcctise supracer- 
vical hystcrectomv was done for a benign lesion and 
who later developed a "tnie carcinoma of the cer- 
vical stum|)." 62 (16'’;,) developed cancer following 
iivsteicctomv; 23 (f/'j) developed ‘'true carcinoma 
in the icsidiial cervix." Xcarlv half of all patients 
who developed cancer following hvstercctomy did so 
tluring the 1st 0 mos. following the operation, in- 
dicating that iinrecogni/cd cancer was present. 

It IS concluded that emphasis should be placed on 
tlie fact that where surgery is the procedure of 
choice, it must iisiiallv incliitlc a radical hmph-node 
dissection to be of value. The need for increased 
knowledge In the clinician of the growth behavior 
of tumors, and the fundamental principles of 
surgerv and irradiation are emphasired. — /. A. 
iVall. M.D. 

GENITOURINARY TRACT 

Dodson, Austin Ingram: Urological Surgery. 
St. Louis. C. V. Mosby Co. 1950 855 pp. S13.50. — 
The 2d edition of this verv valuable work continues 
to fill the gap left bv the textbooks on urologv. 
7 he common urological operations are clearlv 
described and illustrated, while standard texts 
seldom more than name the procedures. In gen- 
eral. the steps described here arc conservative and 
straightforward. Those not freelv familiar with 
operative urologv will find steadv and reliable 
guidance in these pages, and the experienced opera- 
tor can find worth-while suggestions as well as a 
common-sense philosophv vvith which to temper his 
more fanciful surgical aspirations. Considerable 
advantageous revision of the Ist edition and a com- 
mendable attempt to bring the text up-to-date arc 
evident. It is not possible to keep a book com- 
pletely abreast of the times, so that the omission 
of a transthoracic approach to the kidnev, and 
perhaps of a radical cystectomv with lymph-node 
dissection, is understandable Radical groin dis- 
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section, houeter, is a rcasonabh standard proccdtirc 
and, though briefU deserdted incidental to more 
extensile procedures, nould seem nortli) of a 
detailed representation In itself. 

In the 1st edition, the author states, “It nas 
originalh ni\ intention to confine the book to 
surgical treatment, but ... it seemed best to add 
some discussion of diagnosis and pathologs . . 
Perhaps this plan is best, but such discussions are 
readil) atailable in standard textbooks, and the 
omission of this material in a book primarih con 
cerning operations proper noiild hate peimittc.1 
space for the inclusion of mant northy procediiies 
The author has nghtl) chosen to emphasize those 
techniques that his experience demonstrates are 
sound, )et interest might hate been increased bt 
telling of other methods, nith a note of reserte 
added tthen indicated Some readers ttill look foi 
nett though unestablished operations in such a 
book Possiblt a section on purely experimental 
techniques, so labeled, ttould elaborate the subject 
of urological surgert. Hotteter, these discussions, 
seteral b) contributing authors, are particulailt 
dear and authoritatite eten though the^ deai 
mostly ttith nonmanipulatite aspects. Keyset’s 
chapter on the endocrinology of piostatic carci- 
noma, Semans’s on neurogenic bladder, Prather’s on 
injuries, and Chapman’s on acid-base balance aie 
especially good. Certainly the purpose of a woik 
influences its scope, and since this publication is 
partially directed at “surgeons lacking a basic train- 
ing in uiology,” the additional feature of these dis 
ctissions piobably fits the progiam. 

Among the minutiae that might be questioned 
are: the repeated suggestion of irrigating wounds 
with antiseptics; the statement that the most seri- 
ous lesult of preoperatite irradiation in cases of 
Wilms’s tumor is leukemia; that the bladder should 
never be removed solelv as a palliative measure 

All things consideied, the book is a masterful con- 
tribution to urology and to suigeiy generally. The 
illustrations are plentiful and paiticulaily clear and 
apt The composition is easv to follow and well- 
worded. The publishers have contributed in no 
small measuie to a deserved success. The book is 
ti list worthy and piaisewoithy and should be pail 
of eveiy well-rounded suigical libraiy. — P. P. Aftu- 
sltall, M.D. 

BLADDER 

Jacobs, Arthur [Glasgow Roy. Cancer Hosp., 
Scotland]: Carcinoma of the bladder. I. The 
treatment of cancer of the bladder bj radium. 
Blit. J. Radiol. 22- 393-398, July, 19d9.— After a 
brief suivev of the various methods of treatment of 
bladder tumoi-s, the author describes a technique 
of interetitial irradiation that he has employed on 
selected cases. “The type most commonly selected 
for ii radiation has been the solitary sessile broad- 
based papillary caicinoma, occupying the base and 
lower zones of the lateral walls. Infiltrative growths 
of the flat ulcerative oi nodular type similarlv 
located have been the other main varieties chosen." 
Through a suprapubic cystostomy, the bulk of the 
tumor is removed by electrocautery and/or elec- 


trocoagulation. leaving a relativclv small base into 
which OA or 1.0 mg. radium ncctllcs are distributed 
according to the technique of Valer^on and Barker. 

The aim is to attain a dose of 7000 r over a period 
tf IGO hiN. in the tumor bearing area and in the 
z..nc 1 cm. peripheral to it. Except when dealing 
with small tumoi>, radium-element needles are pre" 
fened to radon seeds. Difficulties in obtaining an 
accurate distribution of the radium needles arc 
mentioned. Earlv postoperative reactions to radium 
are described The results of using radium on 110 
selected cases of bladder cancel aie given. Thcic 
were 11 postoperative deaths, and 10 patients died 
cf causes other than bladder cancer 2 to 5 vrs 
postoperativelv. There were 52 deaths from bladder 
cancer within 5 vrs of operation. 37 patients sur- 
vived 5 yTs. OI more following treatment. Of the 
latter group. 1 died of bladder cancer in the 6th 
VI . 7 died of causes other than bladder cancer 
between the 7th and 15th vrs. and 29 were alive 
and clinicallv free from cancer for periods ranging 
fiom G to 11 yrs — TI'. F. IVhitmorc, Jr.. M.D. 

Millen, J. L. E. [Christie Hosp. .k- Holt Radium 
Inst., Afanchester, Eng]: Carcinoma of the blad- 
der. III. Treatment bv radon seed implantation 
and deep x-rav therapy . Bril. J. Radiol 22" 402- 
405. Julv, 1949, — Experience with 2 radiothcrapcutic 
methods of tieatment of carcinoma of the bladder 
IS reviewed. Radon seed implantation is the method 
of choice. Through a suprapubic evstostomv, the 
intravesical poition of the tumor is lemovcd bv dta- 
ihermv. Radon seeds are then implanted in a 
single plane according to the Baterson-Parker rules, 
so that a mai'gin of the tumor abotit 1J5 cm. wide is 
tteated. •Vfter the implant has been completed, a 
urethral cathetei is inserted and the suprapubic 
opening closed. .An area 7 cm. in diameter is the 
maximum practicably Heated bv this technique. 
Multiplane and volume radon-seed implants are 
impracticable, precluding the effective treatment 
of tumoi's more than 1 cm. in thickness. Single and 
multiple growths can be treated bv this technique ^ 
Radical deep x-ray therapv is, in general, cmploved 
in all bladder tumors that arc bevond the limits 
of radon-seed implantation and vet not too ad- 
vanced for hope of cure. .A multifield, beani-directcd 
technique is used, frequentlv using 6 fields arranged 
as a belt around the pelvis. Tieatment is carried out 
with a 500 kv. x-ray unit delivering a tumor dose 
of 5500-6000 r in 5 wks. Radical treatment is con- 
traindicated in the piesence of distant metastases 
or when the piimarv tumoi is too massive to be 
coveted bv an S x 10 cm. field. Of 2S0 patients, 31 
were too advanced for tieatment and 249 wcic 
treated by radiotherapy. 54 patients sunived more 
than 5 vrs Of 85 patients with noninfiltrating 
tninoi-s, 60% of 55 patients treated with radon seeds 
alone and 23% of 30 patients treated with x-rav 
therajjy alone survived 5 yrs. Of 83 patients with 
giossly infiltrating tunioi-s, 15% of 39 patients 
Heated by radon seeds alone and 7% of 44 patients 
Heated by x-rav therapy alone survived 5 
Palliative x-ray therapy was of little if any benefit r 
except possiblv in the control of hemorrhage. 

IP. F. Khitwoie, Ju, M.D. 
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Riches, E. W. [MidtIIocv Hosp., London, Eng,]: 
Carcinoma of the bladder. II. Some further 
aspeets of treatment. Brit. J. Radiol. 22; 398-102, 
JuK, 1919. — The influence of the t\pc and site of a 
bladder tumor on tieatment and prognosis is dis- 
cussed hriefl) in general terms. The nscfnlncss of 
combined treatment (cvstodiatheniu and \-ra\ 
thcrapr), csstodiathenns alone. \-ra\ therapj alone, 
an 1 radium and ladon theraps are pointed out. 
Partial crstectonij is consideicd the operation of 
choice for "accessible gronths of moderate si^e. 
situated in the mobile part of the bladder.” Of -10 
patients basing partial csstectonn, there «erc 7 
(1.7.2%) operatise deaths anti 10 (21.7^”) .7-sr. sni- 
sisors. “Total csstectoms is indicated sshen papil 
lars tnmors arc ss idcsprcatl. or sshen a nodnlar 
tumour is sers large.” Of 0 patients hasittg onc- 
stage bilateral intraperitoneal ineteroenteiostonis, 2 
(33.3'’p) died postoperatisels. Of 39 patients basing 
staged tinilateral e\trapcritoncal ureterocntcros- 
toms, I (2_7'’p) died postoperatisels. Total csstec- 
toms ssas done on 31 patients ssith -1 fl2.9';) 

operatise deaths. 7 patients uerc lising for periods 
of from 2 mos. to 39 mos. postoperatisels ant! 2;) 
sscrc dead ssithin 2 srs. of operation. I’alliatise 
uicteroenterostoms follosscd bs \-ras theraps ssas 
emplosed in I-l cases that sserc consitleretl incni- 
ahle. In this group, there sscic 3 operatise tleaths 
and -1 patients alise for periods ranging from fi 
mos. to 2 srs. — If. F. U'liitiiwrr, Ji.. M.D. 

[Critical csalnation of the articles bs Jacobs. 
Millcn. and Riches, sshich comprise this ssmpositim. 
is made impossible bs the absence from all 3 pres 
entations of ans pathological gratling of the tumors 
discussed. .\s a result, one can get onis a ha7s clini- 
cal impression of the tspe of tumor about sshich 
the particular author is ss riling; and dilTcrcnt 
readers may ssell get different impressions. In 
Millen's series, the poor .7-sr.-sursisal rates for 
patients ssith grossis infiltrating tnmors treate 1 
cither bs radon-seed implantation or bs \-ras 
^ theraps offer some indication of the limitation o*' 
these icchniquas; these stirs is al rates approximate 
those of patients ssith untreated scsical cancer'] — 
If. F. Wliitmorr, Jr., .71. D. 

TESTIS 

Rosssit, Bernard; Sorrcnlino, J., & Yaloss, 
Rosals-n [Veterans Admin. Hosp., Bronx, X. 7'.]: 
The use of radio-actise phosphoras (P’") in 
the diagnosis of testicular tumors: a prelim- 
inarj' report. J. Urol. 63: 72-1-728, Apr., 1950 . — .\ 
tracer dose of 300 to 500 gc. of P’- ssas administered 
oralis to patients ssith testicular enlargements 
Readings ssere then taken ssith a Geigcr-countci 
tube 2, 4, and 24 hrs. after the ingestion of P’-. 
The maximum counting rates ssere 300 to 600 
counts per min. and ssere nsuall) highest at the 
24-hr. reading. The actisity oser the normal testicle 
ssas compared with the actisit) oser the abnormal, 
enlarged testicle. The percentage differential count- 
j ing rate ssas taken to be 100 times the difference 
betsseen the counting rate of the normal and the 
abnormal testicles disided b\ the counting rate of 
the normal testicle. 
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A differential uptake of 25% ssas accepted as the 
upper limit for the normal testicle and for benign 
tumors. .\ diOcrcncc of more chan 25% ssas inter- 
preted as suggcstisc of a malignant tumor. The 
figures (and their predictions) sserc compared ssith 
the final pathological diagnosis in 6 cases that 
came to surgers, and a correct preoperatisc diag- 
nosis bs the abosc described metbod ssas made in 
1 cases. In the 2 remaining cases, one false-positise 
and one false-negatise reading had been obtained. — 
//. F. C. 


HEMATOPOIETIC SYSTEM 

Custer, R. Philip: An Atlas of the Blood and 
Bone Alarross. Philadelphia. W. B. Saunders Co. 
1919. 321 pp. .815.00. — The text of this .\tlas is 
intclligcntls disided into categories, and is tip-to- 
datc in all of its concepts. There arc excellent 
descriptions, in clear and concise form, of all of the 
major hematological disorders. 

Mans excellent photomicrographs in black and 
ssliite base been presented, including both sections 
and smears of the bone marrou. It ssould be diffi- 
cult to excel the majorits of these reproductions. 
In addition, there are mans kodachrome photo- 
micrographs that, in gcncial, do not approach the 
excellence of those in black and sshite. In the re- 
s lessee’s opinion, hoiscscr. esen these photomicro- 
gr.iphs in color represent a real adsance oser the 
line drassings usualls seen in atlases of this tspe. 
More realistic appearance is achicsetl, and although 
a certain fiir/incss of outline is frcqnentls present, 
the resulting total impression rcceiscd is an ac- 
curate one. 

Other atlases base defined cstological details 
more cicarls. often at the expense of the general 
aspects of the subject of hematologs. This .\iias can 
be criticized onls in that it slightls dc-emphasi/es 
cstologs. It concentrates on portrasing the sub- 
ject as an integrated ssstem. It is. therefore, a 
useful adilition to the asailablc hematological 
atlases. — T. R. Talbot, Jr, M.D. 

Peters, M. Vera [Toronto Gen. Hosp , Ont.]: A 
study of survivals in Hodgkin’s disease treated 
radiologically. .Am. J. Roentgenol. 63: 299-311, 
Mar., 1950. — The author gives a brief revien of the 
classical historical contributions to the understand- 
ing and clarification of the present-dav concepts of 
Hodgkin’s disease. Afain charts, graphs, and tables 
present sex incidence, sites of initial involvement, 
and nature of constitutional svmptoms. Survival 
rates, both average and median, arc elaborated. A 
clinical classification of the disease is discussed and 
Its relationship to survival stressed, as is also that of 
age to response to radiation therapv. AVhat makes 
this paper so germane is the report of an over-all 
5-vr„surv ival rate of 51% following radiation 
therapv. 

It would seem well in criticallv assessing this 
paper to discuss the credits and debits of the 
author’s findings and conclusions. It is the general 
belief of workers in this field, as is the author’s 
contention, that progress of disease and ultimate 
survival in patients with Hodgkin’s disease is 
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dependent upon tlie qualitati\e and quantitathe 
presence and the gra\lty of constitutional symp- 
toms, and the extent of disease in\ol\ement at the 
time the patient first appears for diagnosis and 
treatment. The sex male: female incidence of 2:1 
agrees tsith most repot ts. Recent retiew of the clin- 
ical data in our own clinic seems to indicate that, 
uhateter the reason, the sure it al is gi eater in 
uomen than in men. This too is in keeping with 
Dr. Petei’s finding. The clinical classification of 
patients into Stage I, II, or III according to extent 
of intolvement is a good one and bears out the 
significant cotielation of suivival to extent of 
disease invohement when the patient is first seen. 
It also emphasizes, peiliaps, the greatei importance 
of clinical criteiia in piognosticating suitival over 
that of the histological pictuie of Hodgkin’s disease, 
i e., granuloma, sarcoma, etc. Clinical classifications 
not unlike Dr. Peters’s have appealed in the liteia- 
tuie, and lelationships to treatment and piognosis 
stressed. 

To he noted and lemaiked upon ciitically aie 
the following: 1. Most striking is the selection of 
cases. Of 257 patients tieated, only 113 are leported 
as having the stiiking 51% 5-y’i. suivival. In ad- 
dition (p. 308), a small group of acute cases aie not 
included. This gioup noiikl ha\e a definite effect 
on sill vital statistics. 

2. Hodgkin’s disease in many instances is not a 
simple histological diagnosis to make, e\en for an 
expel t pathologist, and one can only wondei about 
the following: (a) In the gioiip of 113 cases, the 
pathologist includes 20 cases of “atypical" Hodg- 
kin’s disease. It is not stated definitely that fuither 
biopsy Weis actually obtained to prove the diagnosis. 
The so-called atypical Hodgkin’s disease patients 
aie stated as dilficitlt to categoiize until a further 
biposy is obtained, fioin which one might infer that 
biopsy verification was obtained at a later date, (b) 
20 patients were classified as catly Hodgkin’s disease 
by the pathologist and yet included in the group 
of 113 cases. Heie also, theie might be some dis- 
agreement. (c) Thus 40 of the 113 cases seem 
questionable as to histological inteipietation. 

3. The suivival rate of 51% for 5 y is. is essentially 
a leflection of the Stage-I cases, and partly of the 
Stage II, since 67% of the 113 patients weie Stage 
I and Stage II. Most pievious leports ha\e given 
survival statistics without attempting a bieakdown 
into classification. 

4. The type, quantity, and kind of tieatment 
(x-iays) given to Dr. Peteis’s patients do not appear 
to vary significantly fiom those that hate been 
used lather extensively in many othei clinics with- 
out achieving anything like hei 5-yr.—sui vital figuic 
of 51%. If it is consideied that this high suivival 
rate is due to prophylactic iiiadiation of the 
mediastinum and othei clinically uninvolved sites 
(nodal aieas), then it is difficult to compiehend 
how the small dosage of ladiation given to these 
aieas (400-800 i on 200 kv.) could mateiially influ- 
ence the rate of piogiess and dissemination of 
Hodgkin’s disease. It must always be lemembeied 
that the natuial history of Hodgkin’s disease vaiies 
consideiably in diffeient patients, and even, at 


times, in the same patient. Though the author docs 
not considei the 17% improicnient in 5-yi.-suni\al 
late in the cases iiiadiatcd piophyl.ictically as 
significant, it would seem necessary to coiiipaic 
only Stagc-I patients to detciniine this point. This, 
unfoitunatcly, she docs not do. 

5. The total miiiibei of pathologically pioicd 
cases from which the statistics aic concluded is 
small: 113 foi 5-yr. siinhals, and 54 foi 10-yi. 
suniials. 

6. It is questionable that if a icciiiicncc icsists 
iiiadiation of one quality it may icspond to another 
quality “since the lesponsc to thciapy vaiics con- 
sidciably.” 

7. The highei survisal rate among women should 
spill on intciested clinicians to fiiithci thcii 
study of endocrinological factois in Hodgkin’s 
disease. — H. D. Diamond, 51.0. 

Riley, W. Champ, & Gaillaiid, Louis [Hop. 
Cantonal, Geneva, Swtz.]: Significance of anemia, 
leukopenia and Pel-Ebstein fever in Hodgkin’s 
disease. Arch. Int. Med. 85: 795-805, May, 1950 — 
This is a leview- aiticle on the tiiad of anemia, 
leukopenia, and Pel-Ebstein fesci associated with 
Hodgkin’s disease, noting 15 cases collected fiom 
the liteiatuie to which the aiithois add a case of 
thcii own. The lelation of this tiiad to the picsencc 
of occult abdominal Hodgkin’s disease is coiicctly 
sticssed. — H. D. Diamond, M.D. 


MUSCULOCUTANEOUS SYSTEM 

Heller, Elwyn L., & Sieber, William K. 
[Univ. Pittsburgh Sch. Med., Pa.]: Fibrosarcoma; 
a clinical and pathological study of sixty cases. 
Singeiy 27: 539-545, Api., 1950. — The clinical and 
pathological featiiies of fibiosaiconia aie leiicwcd 
in 23 men and 37 women patients, moie than 66% 
in the age span of 40-69 yis. Potential etiological 
lelationships appealed in 9 cases: 2 had multiple 
neuiofibroniatosis; 1 aiose in a vaiicosc ulcer, 1 in 
a mastectomy scar, 1 in a lesion of osteitis fibiosa 
cystica, 3 in longstanding, pie-existing tumor 
masses, and 1 followed seveie tiauma by 4 mos. 
The piimaiy lesion was letiopeiitoncal oi visceral 
in 22 instances. The head and neck was iniolved in 
10 instances, extiemities in 15, trunk in 11, and 2 
cases weic unspecified. The coiiise was iinpicdict- 
able, and of 21 patients subjected to siiigical ex- 
cision, 11 developed lecuriences within a yi. Long- 
teim survivals weie those tieated by suigciy oi 
suigeiy plus x-iays, although 1 patient liied iiioic 
than 6 yis. after x-iays and died of fibrosaiconia. 
Death is usually due to distant mctastascs. In 7 
autopsied cases, lung metastascs wcic noted in 4 
and regional-node iniolvement in 3. Blood-borne 
metastascs aie the lule. Prognosis could not be 
coiielatcd accuiately with histological giading, with 
site of oiigin, noi with diiiation of the tumor prioi 
to therapy. Recuirencc aftei excision was a poor 
piognostic sign. Of the 60 patients, 37 weie fol- 
lowed to death (1 lived 6 yis.), H were lost, and of 
12 Ihing, theie weie 3 suiihing past 3 yis. and 
2 past 5 yrs. — R. C. Hickey, M.D. 
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Co«dry, Edmund V. [AVa-iliington Univ. Sell. 
Med., St. Louis, Mo.], & Andrew, Varren: Some 
cj and cjlclogic features of senile 
keratosis. J. Gerontol. 5: 97-111, .Apr., 1950. — 
niopsies of clinicalh benign senile kemtoses from 
tlie hc.id and neck legions of 8 patients, i-anging 
[vom 40 to 81 U''. of age, neic studied 1)\ loutinc 
staining, demonstration of elastic tissue, cstoclicmi- 
cal studies for libonucleic aciil, and niicioincineni- 
tion. Hspcitrophs of the cpidciniis with mans 
papillifoiin doungionths was often accompanied 
1)1 aieas of epidermal atropln. Parakeratosis was 
frequent!) ciident in the less hipeiti opine and in 
the atrophic aic.is. In parakeratotic regions, the 
stratum coincum letained its nuclei and a stratum 
granulosum was generall) lacking. The cellular 
features included discrepancies in cell si/e. peiinii- 
clear lacuoli/ation, hipertiopln of the nucleolus, 
tendenc) to internal diiision of the nucleus with 
reside fonnation. and amitotic nucleai dirision. 
Nfitoscs were not rerr common and no pathological 
mitoses were seen. The distribution of mineral ash 
raried in ahundance with the histological featiiics. 
In general, it was less ahnndant than in normal 
epidermis. Xo marked changes in amount of ribo- 
nucleic acid were noted, rrequentlr. Irmphocrtcs 
accumulated in the underlring dertuis, in which 
there was al'O degencratioti of clastic tissue. — 
.4. G. Fornl.er, M.D. 

Lennox. Bernard [Postgrad. M. Sch. London, 
Eng.]: Pigment patterns in epithelial tumour? 
of the skin, J. Path. S: Ilact. 01: :5S7-59S, Oct., 
1949. — ^Thrcc hundred atid clcscn biopsies from 
220 patients fsome frotn tntiltipic tumors and 
others .serial biopsies (hiring radinthera|n) were 
studied, with emphasis on the silver technique of 
Masson for the demonstration of mclatiin: (1) squa- 
mous papilloma — 51 cases, of which .54 con- 

tained melanin; (2) benign calcifring epithelioma — 
3 cases, all nonpigmented; (3) squamous carci- 
noma — 51 cases, none pigmented: (I) rodent nicer 
and related tumors — 124 cases, of which 10 (37"^) 
contained melanin. 

-Melanoblasts were demonstrable in pigmented 
tumors in nearlr all cases. Production of melanin b\ 
the epithelial cells of these tumors is considered 
improbable. In pigmented tumors, the pigmenta- 
tion ma) assume anr of 3 pattcnis: fl) a small 
number of squamous papillomas retain the struc- 
ture and trpe of pigmentation of normal skin; (2) 
most squamous papillomas show melanoblasts along 
the basement membranta and little melanin in the 
epithelial cells; (3) rodent ulcers and squamous 
papillomas of the remica-scnihs t)pc hare their 
melanoblasts scattered through the cell groups and 
their epithelial cells arc uniformlr and hearil) pig- 
mented. 

The mere presence or absence of risible melanin 
is of little value in the classification of epidermal 
tumors. These studies show that the presence of the 
readily risible melanin which leads to the labelini» 
of an epithelial tumor as "pigmented” is mcrelr 
an exaggeration of an extiemeir common process . — 
d. G. Foraker, M.D. 


NERVOUS SYSTEM 

Globus, Joseph H. [Mt. Sinai Hosp., New York 
City]; Brain tumor, its morphologj- in relation 
to prognosis. J. Mt. Sinai Hosp. 16: 335-378, 
Mar./.\pr., 1950. — .Ml physicians, general patholo- 
gists in particular, will be warmly disposed toward 
I)r. Globus, since he prc.scnts a simple, workable 
classification of brain tiinioi's without resorting to 
the usual dissertation on special staining techniques 
oi the controrci-sial subject of nomenclature. The 
papci is conceincd piimarily with the presentation 
of criteiia that would enable one to predict the 
heharioi of a given tumor and to select those in 
which a forecast of a favorable surgical outcome 
ran be made. 

'I he author resolves the histological types of 
glioma into the 2 simple categories of spongio- 
blastoma and tiansitional glioma and justifies this 
classification bv a ptesentation of the comparative 
clinical behavior of approximatclv 200 documented 
cases. 2 statements ate made that deserve wide dis- 
semination, namely, that there is probably no such 
tiiiiior as henign glioma, and that it is the most 
cancerous ot undifferentiated focus of cells, no 
matter how small, that rcgtilates the cancerous 
giowth potential of a tumor. Those that argue 
against the existence of a iieuroblast component 
of nciiiocctodcrmal tumors will find little solace 
in the s])lendid miernphotographs of giant-cell 
neiirohlasts inchided hv the atithor. The surgically 
unpromising aspect of this group of neoplasms is 
reflected in the paiicitv of cures following operation 
(none in the author's series). 

'Ihe medulloblastoma is considered a universallv 
fatal tumor because of its tindifferentiation, rapid 
growth, precarious location, and tendenev to spread 
along the subarachnoid space. 

The ependvmoma is inostlv infiltrating and in- 
accessible, therefore unpromising There are a few 
recorded cases of circumscribed tumors of the 4th 
ventricle that have been siicctssfully removed. 

1 he aiitochthonous brain tumors (craniopharvn- 
gioina, ])inealoma, and infundibuloma), because of 
their inaccessibilitv and the hazards of compromis- 
ing important structures, are not amenable to 
surgery of the tvpe that would afford a lasting cure. 

few of the cvstic varietv can be drained for 
temporarv relief '1 he success claimed bv the radio- 
therapist in tieating the pinealonia has no sub- 
stantial proof. 

Regarding jiituitarv tumors, it is the consensus, 
at present, to use irradiation when tbev are recog- 
nized carlv and surgery when vision is dangerously 
threatened. 

.Xfctastatic tumors comprise almost 10% of all 
brain tumors. The anatomical behavior of this 
group precludes anv worth-while extension of 
survival period by surgical intervention Surgical 
restraint and close liaison among neurosurgeon, 
internist, and neurologist are more and more insur- 
ing against avoidable errors in the handling of this 
tvpe of case 

In the opinion of this leviewei, this presentation 
could be profitably lead bv all phvsicians engaged 
in the practice of medicine — E. F. Murray, M.D. 
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Hoefer, Paul F. A., & Cohen, Sidney M. 
[Columbia Uni\., Coll. Pins. S: Surgeons, S: Neurol. 
Inst., Neu York Cit)]: Localization of cord tumors 
by electromj ogrraphy. J- Neitrosurg. 7; 219-226, 
iMa), 1950. — Nonnal resting striated muscle in man 
shot\s no action potentials. In response to irritaiixc 
stimulation of the lower motor neurone an) where 
from the anterior horn cell down, motor unit action 
potentials, electrical cquisalents of fascicular 
twitches, ma) he recorded. Clinical or subclinical 
wasting of muscles is also accompanied b) motor 
unit discharges. S)stcmatic exploration with coaxial 
needle electrodes of skeletal muscles according to 
their segmental suppl) can thus be used as a test 
for the determination of the le\el of lesions of the 
spinal cold. 

This piescntation is based on 88 cases with a 
total of 91 coid lesions verified h) operation, an 
topsy, or unequivocal x-ray findings. 83 of the lesions 
occuried at well-defined levels. In the other 8, 
widespread or multiple lesions, as s)ringom)elia or 
multiple melanomas, weie found. 69 of the 83 
lesions (83.1%) and all 8 diffuse lesions were prop- 
eily localized and outlined. In 5 instances (6.1%) 
of lesions with well-defined level, widespread clec- 
trom)ographic actisity (including the correct level) 
was lecorded but was unsuitable foi localization. 
In 6 instances (7.2%), no electrical actit ity was 
found; in 3 (3.6%), false levels weie found. The 
clecttom)ogiaphic findings weie veiified in 77 of 
the 91 lesions (84.6%). — P. F. A. Hoefo, M.D. 

Nclsky, Marlin G.‘, August, Burton, & Fowler, 
■William [Montcfioic Hosp., New York City]: The 
longevity of patients with glioblastoma multi- 
forme. J. Neutosurg. 7: 261-269, Ma), 1950. — In a 
series of 70 cases of glioblastoma multiforme, a 
greatei piopoition of men than women was found, 
with the ratio 1.8:1. 5 patients survived 6 )rs. or 
longci fiom the time of the 1st symptom, the long- 
est being 14 )rs. The latter is the longest sui vital 
period on recoul in a teiificd case of glioblastoma 
multifoime. An anal)sis of factors in survital re- 
vealed that opeiation had no significant effect on 
longevity; inadiation a slight effect, if any. The 
longest suivivals occuned in patients with onset at 
24 to 42 )is. of age. Howetei, age at onset was not 
a constant prognostic factoi. The sex of the patient, 
the location of the tumor, oi the histological ap- 
peaiancc ga\e no indication as to longevity. A sig- 
nificant lengthening of survital was found in those 
patients whose initial symptom was a focal motor 
seiziue. IVhile this was geneially tiue, some patients 
with this symptom had a shou survival. At the 
jrresent time, there is no means, clinical or histolog- 
ical, of predicting whether oi not a giten patient 
will stirs is e longer than the aserage. The possibil- 
ity is consideied that, in ceitain cases, an oiiginally 
benign tuinoi becomes malignant and is seen as a 
glioblastoma multiforme at autopsy. It is suggested 
that in leporting suivis’al in tumois of the nersous 
system, the suivisal horn the fust symptom as svell 
as the postopeiatise surs’ival be given. — i\f. G. Nel- 
sh), M.D. 

Tourney, James W. ; Poppen, James L., & 
Hurley, Melvin T. [Lahey Clin., Boston, Mass.]: 


Cauda equina tumors as a cause of the losi- 
back syndrome. J. Bone & Joint Sing. 32-.\: 249 
256, Apr., 1950. — In the 10-\r. period fioni Januan. 
1939, through December, 1948, 48 patients with 
tumors of the cauda equina weie operated upon at 
the Lahey Clinic. It is often difficult clinically to dif- 
ferentiate cauda-cquina lesions fiom disc lesions, 
which they may simulate closely. The most common 
single physical sign characteristic of cauda-eqnina 
tumor is absence or impairment of the knee jerks 
Complete subarachnoid block was piesent in 19 
cases. The most important diagnostic factor is the 
myelogiam (pantopaque piefcncd). Tstiination of 
the total piotein of the ccrebiospinal fluid is also 
of salne; a lesel of mote than 100 mg. suggests a 
diagnosis of tumoi. 

In one fifth of the cases, the tumors were malig- 
nant. Neurilemoma is the most fiequent benign 
tumor. — H. E. E 

Wittenborg, Martin H. [Childien’s M. Ccntei, 
& Harsard M. Sch., Boston, Mass.]: Roentgen ther- 
apy in neuroblastoma; a resiew of sesenty-thrcc 
cases. Radiology 54: 679-688, May, 1950. — These 
78 cases all with complete micioscopic confiiniation 
included twenty-eight that receited no thciap\ and 
45 tieatcd by surgei-y, suigery and postopeiatise 
.x-ray therapy, or .x-ray theiapy only. Patients in 
whom the neuroblastoma was piimary in, oi showed 
extensive insoheinent of, the cential nenoiis system 
and patients who have rcceiscd either ladioactivc 
drugs 01 nitrogen mustard, or antifolic acid dcrita- 
tites weie not used since it was hoped to csaliiatc 
the .x-ray effects without the intioduction of such 
additional factois. 

Of the reported seiics, 30% sunised 3 or more 
yi-s., some having been followed up to 16 yis. 

As in most cases of malignant giowth, caily 
detection and complete suigical excision of the 
local tumor appeared to offei the best prognosis' 
approximately 60% 3-yr. suivisal in the rcpoited 
set ies. 

If surgical excision of the primal y tumor ssas 
incomplete and no metastases weie piesent, post- 
operatise inadiation appeared to olfei a good 
piognosis, svith approximately 60% 3-yr. siinnal. 

The site of the primal y lesion appealed to be 
of less importance than the picsence and distribu- 
tion of metastases. M'ith skeletal metastases, death 
unifoimly occurred within a yr., inespectise of 
suigical or x-ray therapy. Insoheinent of both 
chest and abdomen, whether by direct extension oi 
lymphatic spread, piosed fatal in all patients. Pii- 
maiy neuioblastoma in the abdomen with metas- 
tases limited to the liver, howeser, olfered an 
excellent prognosis if tieated by irradiation. A 100 
per cent 3-yr, suisisal in this group of 6 patients 
was icpoitcd. 

The technique of inadiation is presented in 
detail. In the gioup of patients who siinised with- 
out complications of treatments, the initial tumor 
doses langed from 800 to 1200 r in 10 to 14 days, 
usually followed by a second comparable senes in 
3 mos. Deep x-iay theiapy was gisen in fraction- 
ated daily doses of appioximately 200 r in air daily 
at 200 kv. with 0.5 mm. Cu and 1 mm. .M filtration, 
the beam having a half-ralue layer of 1.55 mm. of 
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Cii. Tlic fcai tliat lari;c initial doses mas initiate 
fatal Iiemoiilianc ssas not piosed to be sscll 
founded. .\II radiation ssas gisen postopciatisels as 
soon aftei singers as possible ssitbont ssaiting for 
healing of tbe smgiral incision. Tbc initial tberaps 
ssas nsualls gisen tbrongb a poit o])posite tlic 
surgical cveision. ssbicb fell in tbc exit port. Tbe 
limiting dosage factor ssas found to be tbc soluinc 
of hcinatopoiclic tissue exposed to ii radiation, not 
the skin. In this sciics. a single fatalits as a result 
of x-ras tlicra|)s ssas obsersed. — -If. //. n’l/Ieii/joig. 

M.D. 

OSSEOUS SYSTEi\I 

Colc>. Bradlcj L.. & Unrrold, Charles C., Jr. 
[Ifcmorial Hosp., Xcss York Cits]- An analssis of 
fiflj-ninc eases of osleogcnie «areoina ssilli 
sursisal for fisc sears or more. J. Rone .'x- |oint 
.Surg 32- \: 307-3io, .\pr., IPIfl. — This studs ssas 
undertaken in an effort to explain ssbs some pa- 
tients sursisc ."i srs. or moic. sshilc tbc majoriis of 
patients ssitb osteogenic sarcoma succumb to tbc 
disease. .‘iP j sr. sursisals of osteogenic saicoma. 
from a grouj) of 2')2 determinate cases treated elut- 
ing tbc period from 1P17 tbrougb IPI3, form tbc 
basis of the present surscs. .\bout tsso thirds of tbc 
eases sscre fibrosaicoma or chondrosarcoma: tb(^se 
tumors tend to mctastasi7c later than “ostc.-tgcnic 
sarcoma.” Tbc greatest number of j-si. sursisors 
sscre treated surgicalls, mo'tls bs amputation 
rather than bs conscrsatisc surgers. "I be atttbors 
base abandoned tbe routine use of tbc toxin 
treatment for osteogenic sarcoma. 1 here sscre no 
•i-sr. sursisals in tbc present scries of ibo'C in ssbom 
tbe lesion ssas located in tbc proximal end of the 
femur. 1 patient is lising and sscll 3 srs. aftci 
lobectoms for pulmonars metastasis and 8 srs aftei 
amputation for the piimars grosstli — //. /.' /? 

Preso, Samuel Bradle*' [Cauifibell Clin.. 
Memphis, Tenn.]: A clinical analssis of 203 
cases of malignant bone tumor. J. Rone .x- Joint 
Surg 32-.\; 208-300, .\pr.. 1070. — \ clinical analssis 
is made of 207 cases of malignant bone tiuiior. all 
histologicalls prosed. Cases ssitb inadequate folloss- 
up sscre not included in tbc studs; ncitbcr sscre 
ans of the non-ncoplastic ibscascs such as Paget’s 
disease, scurss, rickets, osteitis fibrosa csstica. atrl 
dental tumors. At the Campbell Clime, 702 patients 
ssitb bone tumor base been encountered, and of 
these cases, 287 sscre considered benign. 'I be com- 
monest t)pc of malignant tumor in this series is 
Essing's tumor and tbc least common, multiple 
mseloma. Tbe rc-siilts in malignant bone tumors 
are almost insariabl) bad. Tasorable results after 7 
)rs. in eases of Essing's tumor do not assure free- 
dom from metastasis: in other t)pcs of malignant 
bone tumors thej arc more indicatisc of a perma- 
nent cure. The most logical treatment is carl) 
amputation follosscd bs irradiation. [Man) ob- 
sersers do not subscribe to postoperatise radiation 
therapy follossing amputation for malignant bone 
tumors.]— 77. £. E. 

Upshass, Jackson E. ; McDonald, John R., & 
Ghormley, Ralph K. [.Ma )0 Clin., Rochester, 
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Minn.]; Extension of primary neoplasms of 
hone to hone marrow. Surg., Gsncc. & Obst. 89: 
701-711, Dee., 1919. — Tbc authors base undertaken 
a stud) of tbc characteristics of extension to bone 
niarross displa)ed bs 50 osteogenic sarcomas, 20 
Essing sarcomas, and 5 chondrosarcomas. .Ml sscre 
in the long bones of extremities, ssbicb had been 
amputated before death. Sections of the marross 
sscic taken for microscopic studs at short intcrsals 
pioximal and distal to tbc gross medullar) insolsc- 
incnt of each tumor. Tbc limits of medullar) in- 
sols eiiicnt depicted on prcoperatisc x-ras s sscre 
measured and compared to the gross and microscopic 
extent. 7 here ssas an attempt to correlate neoplastic 
medullar) extension ssitb sursisal rate in the t)pcs 
studied. 

In no case could a defect in the continiiit) of the 
metliillar) neoplastic progression assas from the 
principal lesion be definitcls established. Thus 
grasc doubts sscre cast iijion tbc existence of pri- 
mars tumor emboli in the same bone. 

Mcdiillars extension from a primar)- bone sar- 
ctmia ma) and frcqiicntls does ocair ssitbont x-ras 
csidcncc of its presence. In this scries, microscopic 
extension exceeded x-ras extension in 31"[, c)f 
osteogenic and .78''; of Essing sarcomas. Neoplastic 
mcdiillars insolscment mas be found micro- 
scopicalls for a considerable distance bc)ond an) 
gross csidcncc. 3 eases of osteogenic sarcoma cx- 
Inbitcd microscopic extension to the line of ampu- 
tation. 'I hese facts indicate tbc fallaa of rclsing 
upon sisiial inspection for extent of bone insolsc- 
mcni. 

Essing’s tumor exhibited tbc greatest, osteogenic 
sarcoma tbc next, and primarx chomlrosarcoma the 
least, icndencs to spread in bone marross. 

I’rom the statistics presented, it ssotild appear 
that in osteogenic sarcoma better results bad been 
obtained bs radical amputation abose the bone 
containing tbc lesion. — E. E. Murra\, M.D. 


RESPIRATORY TRACT 

Rnss«on, Arnold J.; Ejler, Paul W., & Horn, 
Robert C., Jr. [Hosp. L’nis I’cnnsslsania, Phila- 
delphia]- Plasma cell tumors of the upper respir- 
atory tract; a clinico-pathologic study with 
emphasis on eritcria for histologic diagnosis. 
\m. J Path. 28: 117-181, Mas, 1950. — Tbc clinical 
and histological features of 9 eases of plasma-cell 
tumor insolsing the upper-respirator) and food 
passages were rcsiessed. Criteria for the separation 
of those extramedullar) plasma-cell tumors that 
might be expected to bebase as malignant neoplasm 
sscre searched for since the usual cstological char- 
acteristics of mabgnanc) arc often absent. This 
stud) suggested the most important features of 
iiialignanc) arc (1) tbc presence of broad shecLs 
of cells oriented on a delicate sasailar stoma and 
f2) replacement of tissue b) tumor cells rather than 
infiltration of tissue. 

Of the 9 cases of tumors of the upper respirator) 
passage, G were considered malignant; all insoUed 
multiple areas. Of these 8 eases, 1 was assodated 
with widespread bone and soft-tissue inxohement. 
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another shotved generalized, and 1 legional, Ijmph- 
node intohement. In 2 cases, bone t\as invoiced 
in the locally destructite process. In contrast the 
clinical!) benign plasma-cell lesions t\ere small, 
well localized, and nonin\asi\e. 

Radiation theiap) is consideied the treatment of 
choice in the malignant plasma-cell tumors. Re- 
currence was the rule in cases tieatcd b) surgical 
remotal. — K. P. Knudlson, M.D. 

SINUSES AND LARYNX 

Baclesse, F. [Fond. Cuiic, Paris, Fiance]: Car- 
cinoma of the larjnx. Radiotherapy of laryn- 
geal cancer; clinical, radiological and thera- 
peutic study; follow-up of 341 cases treated 
at the Fondation Curie, from 1919 to 1940. 
Blit. J. Radiol, suppl. 3, pp. 1-G2, 1949. — During the 
period fioni 1919 to 1940, 341 patients with larjn- 
geal cancer were tieated with radiation. Cancel of 
the lai)nx is defined anatomicall) and radiologi- 
cal])’. [The author docs not include tumois of the 
peiipheial poitions of the extrinsic lai)nx and of 
the postciicoid region but classifies such t)pes as 
belonging to the h)pophai)n\. If such lesions aic 
excluded fioiii a clinical suite) of laiyngeal cancers, 
the end lesults appeat iiioie favorable, since post- 
cncoid tumois and lesions of the pciiphcial poi- 
tions of the extiinsic lat)nx aie moie malignant, 
metastasize to the ceiiical l)mph nodes moie fic- 
quentl), and do not lespond to tieatment as well as 
giowths of the intiinsic lai)nx.] On the basis of 
x-iay studies, the cases aic fuither classified into 
supiaglottic, glottic, and subglottic giowths. [The 
evidence offeied in suppoit of an x-ra) classifica- 
tion foi Iar)ngcal cancer is inadequate and uncon- 
vincing.] 

X-iay theiapy was used as a sole method of 
tieatment in 234 cases and a 5-)r.-cure late of 20% 
was obtained. In 55 cases in which recut icnccs 
occuiied aftei initial treatment b) surgei) (paitial 
or total lar)ngcctoni)), a 3-)i.-cuic latc of 18% was 
obtained. In those cases tieatcd b) ladiation in 
which ceivical metastasis was piescnt, the 5-)i.-curc 
latc was 4%, and up until the )ear 1940, no such 
patient had eicr suiihed 5 )rs. The technique 
emplo)cd at the Cuiie Institute is desciibed in 
detail.— H. E. E. 

Fitz-Hugh, G. S. [Sell. Med., Univ. Viiginia, 
Chailottesiille]; Moon, C. N., Jr., & Lupton, 
C. H., Jr.: Cytological smear technique in the 
diagnosis of carcinoma of the maxillary sinus: 
preliminary report. Lai)ngoscope GO: 376-387, 
■Api., 1950. — Antial washings in 72 suspicious cases 
weie examined, using the Papanicolaou technique. 
In 6 cases, the smear was indicatiie of cancel, and 
in all of these, the diagnosis was subsequent!) con- 
fiimed b) foimal antial biopsy. No false positiies 
01 false negatiics weie found in ati) of the 72 
cases. — H. E. E. 

Gunderson, R. W. [Middlese.x Hosp., London, 
Eng.]: Appendix: A report on 216 cases of 
cancer of the larynx treated with X rajs only 
at the Fondation Curie, Paris. Brit. J. Radiol, 
suppl. 3, pp. 63-68, 1949. — ^The suney coveis a 


pciiod from 1919 to 1940. .MI cases were determi- 
nate. The pioguosis is bcttci in those cases in which 
fibiinous reaction (due to ladiation thcrap)) is 
aioided. The incidence of laungcal ncciosis is less 
when a fibiinous icaction is not obtained. [The 
latter poition of this lepoit is laigcly a mathe- 
matical anahsis of the Curie Institute cases, 
although no significant conclusions aie reached.] — 
H. E. E. 

BRONCHI 

Bogardus, George iM. [Kalispell, Mont.]; Adams, 
■William E., & Phillips, Francis J.: Bronchio- 
gcnic carcinoma. 11. The correlation of patho- 
logic characteristics and clinical manifestations 
in unresectable and unexplored post-mortem 
lung tumors. J- Thoracic Sing. 19: 699-708, Mas, 
1930. — .A stud) was made of caicinoma of the lung 
that was cxploied but found to be noniescctablc 
and caicinoma of the lung not opeiated upon but 
discoveied at autops). Of the opeiated, but noii- 
icsccted, carcinomas of the lung, 16 were uiulilfei- 
entiated; 14 weie squamous-cell tumoi-s without 
peail foiniation; 4 weie mixed foims containing 
moie than 1 cell t)pe; and 2 were adenocaicinomas. 
The mixed foims of tumor aie worthy of comment 
in that the) demonstrate that, foi a leall) leliable 
diagnosis and stud), laige microscopic sections aic 
indispensable, as has been emphasized b) Phillips 
and co-woikeis. 

36 autopsied caicinonias weie studied: 15 of these 
wcie> adenocaicinomas; 14 weie undiffeientiated 
tumois; 6 were squamous-cell tumoi-s; and 1 was a 
combination of adenocaicinoma and nonkcratiniz- 
ing-cell tumoi. In this small sciies, the adcnocai- 
cinomas and the undiffeientiated oi oat-cell tumois 
tended to lie towaids the pciiphei) and spicad not 
Old) to mediastinal stiuctuies but, also, to distant 
oigans via the blood stieam. The squamous laiiet) 
tended to occup) a somewhat moie central location 
and spiead chiefi) through the adjacent mediastinal 
stiuctuies. 

It is felt that, in lung caicinoma, there is some 
coiielation as to cell t)pc and clinical coiiisc of the 
disease. The tumors that appear to be less amenable 
to siiigical theiap) aie laigcl) the pooily dilfei- 
entiated and the adenocaicinomas. This impiession 
is deiiied fioni the fact that the autojisied, and 
the cxploied but not icsectcd, tumois wcic com- 
posed of 30 undiffeientiated tumoi-s; 17 adcnocai- 
cinonias; 16 nonkciatinizing squamous tumois; and 
but 4 keiatinizing squamous-cell tumors and 5 
mixed foims containing moie than I cell t\pe. In 
contiast to this, Phillips and associates found that 
all of theii lesectcd tumois weic squamous-cell in 
pait or in entiiet). — G. M. Boganlus, M.D. 

Phillips, Francis J.; ’Basinger, Clair E., & 
Adams, William E. [Univ. Chieago Sell. Med., 
111.]: Bronchiogenic carcinoma. 1. A pathologic 
clinical correlative studj" of full-size mounts 
from operated carcinomas. J- llioiacic Surg. 19; 
680-698, Ma), 1950.— The contioicisy among clini- 
cians and pathologists legarding the pathogenesis 
of piimaiy caicinoma of the lung stimulated us to 
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make and stud\ full-sized mounts of repiesentatisc 
cross-sections of all tumors of the lung remoted. An 
attempt uas made to con elate the t\pe of tumor, 
tl'C site of the tumoi, and the size of the tumor 
uith the clinical manifestations as demonstrated h\ 
histors, phssical, radiological, and bronchoscopic 
examination, and b) findings at exploialion. The 
cell t\pe has been studied in its relationship to the 
site and size of the tumor, the rate of growth, 
the extension into contiguous tissues, and metastases 
to other oigans. Of the 40 cases thus studied, 27 
were found to be of squamous-cell txpe with or 
without peail foimation and 13 exhihited both 
cpidennoid and adenocarcinoma, 

A similar studs was made of 36 nonrcsectablc 
tumors and S6 unexplored cases in which tumors 
were found at aiitopss. Of the nonrcsectablc group, 
approximatcU half wcie of an undifferentiated cell 
t>pe- The others weie of a nonkeratinizing squa- 
mous-cell xariets. Of the tumors studied from aii- 
tops\ specimens, 13 weie adenocarcinoma, 14 were 
iindiffcrentiatcd-ccll, 6 were epideimoid, and 1 a 
mixture of adeno- and squamous-cell carcinoma. 
Illustrations of these factors are presented and 
their significance discussed- — F. J. Phillips, M.D. 

Van Hazel. 'Willard; Holinger, Paul H., & 
Jensik, Robert J. [Univ. Illinois Research S; Edu- 
cational, & St- Luke’s Hosps., Chicago, 111,]; Ade- 
noma and cx-lindroma of the bronchus. Dis. of 
Chest 16: 146-166; disc. 166-168, Aug., 1949.— The 
authors present a sciies of 20 cases of bronchial 
adenoma and 2 of cxlindroina, and anaUzc it 
according to historx and to clinical, x-ras, and 
bronchoscopic findings. The gross and microscopic 
pathologs is discussed in order to emphasize the 
difference between adenomas. The adenomas arc 
considered to be cxticmeh slow -growing but in- 
sasite tumors, whereas cxiindromas [in some labor- 
atories called adenoid cxstic carcinoma] meet all the 
criteria of .malignant lesions. 

10 of the adenomas were treated bx bronchoscopx 
alone; 5 xicre completclx remoxed and the patients 
aic sxmptom-frec; 4 partiallx remoxed, 1 onlx 
biopsied. 10 were treated surgicallx: 7 bx pneu- 
monectomx, of whom 4 ate lixing and xxcll, 2 im- 
proxed, 1 died postoperatixelx; 3 bx lobcctomx, of 
whom 1 each is lixing and well, improxed, and 
dead. 

Of the 2 cases of cxlindroma, I was treated 
bronchoscopicallx for )rs. mcrelx in an attempt 
to maintain an airxxa) (the tumor had inxaded the 
trachea at the time of diagnosis). At autopsx. 
metastases x\ere found in hilar l)mph nodes, the 
other lung, and kidnex. The other patient was 
treated b) immediate pneumoncctomx but had a 
recurrence d1/o }rs. later. — D. A. S. 

LUNG AND PLEURA 

Campbell, William N. [Temple Unix-. M. Sch., 
Philadelphia, Pa.]: Pleural mesothelioma. Am, J. 
Path. 26: 473-487. Max, 1950 . — .\ renew of 4 
autopsied cases of pleural mesothelioma occurring 
in 3533 consecutixe autopsies at Temple Unixersit) 
Hospital is gixen. The criteria used for selecting 
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cases of pleural mesothelioma tvere: a gross picture 
of a Brm pleural mass encasing the inxolxed lung, 
the lack of a demonstrable primarx tumor in the 
lung or elsewhere in the bodx, and a histological 
picture compatible with that prexiouslx described 
in the literature. 

It is stressed that pleural mesotheliomas usualK 
demonstrate a histological stnicture that appears 
epithelial in some areas and mesenchxmal in 
others. This feature has heen prexiouslx emphasized 
bx manx authors. Occasionallx, cases arc reported 
that shoxx- onlx the epithelial component. 

The characteristic method of spread is bx con- 
tiguity and serosal seeding. Regional Emphatic 
metastasis and occasional xascular spread max 
occur, although these arc uncommon. In cases 1 
and 2, the tumor diffusclx infdtrated the lung. 
[Prom the microscopic description and photomicro- 
graphs. the question arises xxhether these tumors 
are not terminal bronchiolar carcinoma arising 
xxithin pulmonarx parcnchxTna and secondarilx 
inxading the pleura. It xxould seem more probable 
that this sequence of exents occurred, in xiexv of 
the distinct alxcolar pattern. .-Mthough stains for 
mucin are not reported, thex xxould be of distinct 
interest in that mucin is frequentlx found intra- 
and cxtraccllidarlx in terminal bronchiolar car- 
cinoma.] — K. P. Kiiudlsoii, M.D. 

Farbcr. Sej-mour IM, ; Rosenthal. Milton; 
Alston, Edxvin F, ; Benioff, Mortimer A., & 
McGrath, Allen K., Jr.: C>tologic Diagnosis of 
Lung Cancer. Springfield, 111, Charles C Thomas. 
1950. 80 pp. S6.00. — This book is the first original 
monograph solclx dexoted to the cxtological 
diagnosis of lung cancer The monograph is dixided 
into 11 chapters and illustrated b) 10 color plates. 

The most recent statistical data on the increasing 
incidence of pulmonarx cancer and its present 
status of thcrapx are presented in a clear and com- 
prchcnsixc manner. The manx failures in the aire 
of lung cancer are attributed bx the authors to late 
and inadequate diagnostic methods. The cxtological 
cxaluation of pulmonarx exudates is therefore 
recommended as a routine, simple procedure foi 
morphological diagnosis of cases xxith minimal 
thoracic sxmptoms and for differential diagnosis of 
lung cancer simulating other diseases. 

.\ detailed rexiew- of the literature on the 
cxtological diagnosis of lung neoplasms is gixen 
from the sporadic attempts of the last centurx up to 
its present xxidespreacl use. The Papanicolaou 
method for fixation and staining of wet smears is 
praised as the most satisfactorx. Howexer, the use 
of alcohol as a fixatixe in the collection of sputum 
and glxcerin for preserxation of fixed, unstained 
smeais is not recommended bx the authors It must 
be pointed out that, oxxing to drxness, the loss of 
nuclear details and cellular hxpertrophx are often 
exident in nonfixed and inadequatelx preserxed 
specimens. 

The histologx of the normal respiratorx tract and 
the histologx of benign and malignant pulmonarx 
neoplasms are presented clearlx and conciselx. The 
incidence of the xarious malignant pulmonarx' neo- 
plasms is described according to the cell txpe, age. 
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but the actitit) of these enzuiies increased maik- 
edh in the carcinoma. The lercl of cMochronie c 
Iike\\ise remained unchanged in prccanceious epi- 
ilennis, but decicased in the caicinoma. On the 
othei hand, c\ tochiome-o\idasc actirit) in late 
In pel plastic epidennis nas tiiice that of noimal 
epidennis, but its actiritr decreased in the caici- 
noma. Of the nian\ constituents studied in h\per- 
plastic epidennis, cuochiome oxidase is the onh 
component that has changed significantU piior to 
cancer. 

The distiibution of 12 amino acids in the carci- 
noma i\as quite similar to that of the piecanceious 
epidennis and, theiefoie, shoned no distinct pat- 
tern chaiacteiisticalh diffeient fiom noncanceions 
tissue. ^Vitll papei chiomatographr, Inpeiplastic 
epidermis was found to contain laigei amounts of 
fiee amino acids than noimal epidennis. while the 
caicinoma showed an o\er-all dcciease in these 
compounds. AVith the same technique, a consistent 
pattern of fiee amino acid distiibution was found 
in squamous-cell caicinomas and in some other 
cancel tissues, while most noimal tissues dilTeied 
fiom each othei in this lespect. 

These studies on the epidennis of mice undergoing 
caicinogenesis ha\e demonstrated that the assess- 
ment of chemical changes due to alterations in cell 
t\pes fiom those chaiacteiistic of leal piecancei aic 
difficult to eialuatc. Until methods become mail- 
able for localizing the piecanceious foci in epi- 
deiinis or in aii) othei tissue, a stud) of the 
cheniisti) of the inteimediate stages in caicino- 
gencsis is practical!) impossible. — C. Cnntilhos, 
Ph D. 

Koletsky, Simon; Bonte, Frederick J.. & 
Friedell. Hsmier L. [AVestein Resene Univ. Sch. 
Med., Clei eland, Ohio]; Production of malignant 
tumors in rats idth radioactive phospliorus. 
Cancer Reseaich 10; 129-138, Maich, 1950. — The 
detelopment of malignant neoplasms was one of the 
late effects obsened in lats injected with laige doses 
of P^-. 13 tumoi-s weie studied, of which 10 wcic 
osteogenic sai comas situated most fiequcntli in 
the jaw and also occuiiing in the spine, tibia, 
feiiiui, or ilium 4 metastasized to the lung. Theie 
weie 3 squamous-cell caicinomas inrohing the face 
and associated with exopthahiius. The incidence of 
tumol del elopment was ahout 40'’^. 

The neoplasms occuiied in animals which le- 
ceiied (1) a single LD-,, dose of P"-. 4.5 ;iC./gni. 
bod) weight (aieiage latent peiiod of 290 da)s) 
and (2) lepeated doses of 1 5 ^ic /gm. P"-^ (aieiagc 
latent peiiod of 165 dais). 

P^- is deposited heaiili in the skeleton and pio- 
duces radiation damage to bone. The changes 
liaie been desciibed undei the teim ‘‘radiation 
osteitis” and consist essentialli of degeneration 
and neciosis of old bone accompanied bi leacliie 
foiniation of new bone that is usiialli atipical in 
aiiangcment and staining and often fibious. Pie- 
quentl) the new bone also becomes deiitalized. In 
these studies such bone changes, although laning 
in degiee, weie obsened almost constantl). Theie 
is stiongl) piesumptiie eiidence that the lesions 
sene as a piecui'sor to malignanci although the 
piecise steps in the metamoiphosis aie not known. 


If this concept is collect, the neoplasms occur as 
pait of, or as the end leMilt of. atipical bom 
growth lepic'cnting attempted regeneration in 
legions of radiation neciO'-is. — 3. A‘o/c/i/.i. .Af.D. 

Law. L. \r. [Xat. Cancel Inst., Bcthcsda. Md.]; 
Studies on the effects of a guanine analog on 
acute IjTiiphoid leukemias of mice. Cancel Re- 
search 10: 186-190, Match, 1950. — .V deriiiite. reg- 
iilai. and lepioducible inhibition of 2 transplantable 
acute Iiiiiplioid leukemias in mice lesiilted from 
paienteial administration of the guanine an: log, 
8-azaguanine (gnanazolo) at dosage lei els of 25 
to 112„5 ;ig./gm. bod) weight. 

Xo specific inhibition was obsened on a trans- 
plantable 1) inphosaiconia. 

-Vppaient lelcase of inhibition In use of guanine 
HCl was obsened. — L. IP. Law. Ph.D. 

jMiihlbock. O. [Lab. .Antoni ran Leeuw eiihoek- 
hiiis, Xetlieilands Cancel Inst., .Amstcidam]: Jlani- 
mary tumor-agent in the sperm of liigli-cancifr- 
strain male mice. J- Xat. Cancel Inst. 10: 861-864, 
Feb., 1950. — It is conceiiablc tbat in mice the 
iiiamnian tunioi agent is transmitted fiom high- 
cancci-stiain males to low -cancel -strain females 
and is responsible foi the liighei tiimoi rates in the 
hibiids. One possibiliti is that the agent is trans- 
mitted b\ the spciiii. Theiefoie the speiiii of higli- 
cancei -strain dba males was tested for the picseiicc 
of the niammaiT iiuiioi agent. The injection of 
speiiii fiom the cauda epididi midis into sensitiic 
liibiids giies lise to a high pcicentage of niani- 
iiian tiiiiioi-s. Coinpaiison of the ttinioi peicentages 
in animals treated with spciiii and with the milk 
factor and with blood leieals that the concentra- 
tion of the agent in the speim is ceitainl) not 
minimal. The finding of the iiiamniaii tunioi .agent 
in the spcnii makes it highli probable that trans- 
mission of the agent niai take place in copulation. 
— O. Miihlbnrk. M.D.. Pit D. 

Sugiura, Kaiiematsu [Sloan-Kettcring Inst., 
New A'oik Cit)]; Hitcliiiigs. George H.; Caialieri. 
Liebe F.. & Stock, C. Cbesler: Tbc effect of 
8-azaguanine on the growth of carcinoma, 
sarcoma, osteogenic sarcoma. Ijanpbosarcoma 
and melanoma in animals. Cancer Reseaich 10; 
178-185, Mar.. 1950, — This papei deals with a studs 
of the influence of 5 amino-7-h)dio\)-lH-i’ triazolo 
[</] pMiniidinc, oi so-called S-azaguanine. upon the 
giowth of seieial well-known transplantable tiinioix 
III animals. Repeated iiitrapeiitoneal injections of 
S-azaguaniiie at all leieN, 50. 75. 100. and 125 
lug./Kg.. had a definite inhibitor) effect on the 
giowth of niamman adcnocaicinoma EO 771. but 
did not completeh destios it. Spontaneous iiiaiii- 
ai\ cancel's in C3H and in Swiss mice were ap- 
paienth unaffected b) lepeated injections of S aza- 
guanine. The use of S-azaguanine in the ticatiiiciit 
of mice bcaiing saicoina ISO. saicoina T241, Haid- 
ing-Passes melanoma, AVagnei osteogenic saicoina. 
oi Pattei'son iMiiphosaiconia. and of rats beaiins 
riexnci-Jobling caicinoma, saicoina R39, or AAalkcr 
caicinosaicoma 256, pioduced neithei an inhibitoi' 
noi curatiie effect upon these tumors. — A'. Sugiiita. 
ScX). 
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